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Active Treatment for Idiopathic Adolescent Scoliosis
(ACTIvATeS): a feasibility study
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Background: The feasibility of conducting a definitive randomised controlled trial (RCT) evaluating the
clinical effectiveness and cost-effectiveness of scoliosis-specific exercises (SSEs) for adolescent idiopathic
scoliosis (AIS) is uncertain.
Objectives: The aim of this study was to assess the feasibility of conducting a large, multicentre trial of
SSE treatment for patients with AIS, in comparison with standard care, and to refine elements of the study
design. The objectives were to (1) update a systematic review of controlled trials evaluating the efficacy of
SSE in AIS; (2) survey UK orthopaedic surgeons and physiotherapists to determine current practice, patient
populations and equipoise; (3) randomise 50 adolescents to a feasibility trial of either usual care or SSE
interventions across a range of sites; (4) develop, document and assess acceptability and adherence
of interventions; (5) assess and describe training requirements of physiotherapists; and (6) gain user input
in all relevant stages of treatment and protocol design.
Design: Multicomponent feasibility study including UK clinician survey, systematic literature review and a
randomised feasibility trial.
Setting: The randomised feasibility study involved four secondary care NHS trusts providing specialist care
for patients with AIS.
Participants: The randomised feasibility study recruited people aged 10–16 years with mild AIS
(Cobb angle of < 50°).
Interventions: The randomised study allocated participants to standard practice of advice and education
or a physiotherapy SSE programme supported by a home exercise plan. Our choice of intervention was
informed by a systematic review of exercise interventions for AIS.
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Main outcome measures: The main outcome was feasibility of recruitment to the randomised study.
Other elements were to inform choice of outcomes for a definitive trial and included curve severity, quality
of life, requirement for surgery/brace, adverse events, psychological symptoms, costs and health utilities.
Results: A UK survey of orthopaedic consultants and physiotherapists indicated a wide variation in current
provision of exercise therapy through physiotherapy services. It also found that clinicians from at least
15 centres would be willing to have their patients involved in a full study. A systematic review update
found five new studies that were generally of low quality but showed some promise of effectiveness of
SSE. The randomised study recruited 58 patients from four NHS trusts over 11 months and exceeded the
pre-specified target recruitment rate of 1.4 participants per centre per month, with acceptable 6-month
follow-up (currently 73%). Adherence to treatment was variable (56% of participants completed treatment
offered). The qualitative study found the exercise programme to be highly acceptable. We learnt important
lessons from patient and public involvement during the study in terms of study and intervention
presentation, as well as practical elements such as scheduling of intervention sessions.
Conclusions: A definitive RCT evaluating clinical effectiveness and cost-effectiveness of SSE for idiopathic
scoliosis is warranted and feasible. Such a RCT is a priority for future work in the area. There is a sufficiently
large patient base, combined with willingness to be randomised within specialist UK centres. Interventions
developed during the feasibility study were acceptable to patients, families and physiotherapists and can be
given within the affordability envelope of current levels of physiotherapy commissioning.
Trial registration: Current Controlled Trials ISRCTN90480705.
Funding: This project was funded by the NIHR Health Technology Assessment programme and will be
published in full in Health Technology Assessment; Vol. 19, No. 55. See the NIHR Journals Library website
for further project information.
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ACTIvATeS Active Treatment for Idiopathic
Adolescent Scoliosis
ADL activity of daily living
AE adverse event
AIS adolescent idiopathic scoliosis
ASC active self-correction
ATR angle of trunk rotation
CONSORT Consolidated Standards of
Reporting Trials
EMG electromyography
EQ-5D European Quality of Life-5
Dimensions
GRADE Grading of Recommendations
Assessment, Development
and Evaluation
HRQoL health-related quality of life
HUI Health Utilities Index
HUI2 Health Utilities Index Mark 2
HUI3 Health Utilities Index Mark 3
IQR interquartile range
ISIS-2 Integrated Shape Imaging System 2
NICE National Institute for Health and
Care Excellence
PODCI Pediatric Outcomes Data Collection
Instrument
PPI patient and public involvement
RCT randomised controlled trial
REC Research Ethics Committee
ROM range of motion
SAE serious adverse event
SAQ spinal appearance questionnaire
SAUK Scoliosis Association UK
SD standard deviation
SEAS Scientific Exercises Approach to
Scoliosis
SRS-22 Scoliosis Research Society-22
questionnaire
SSE scoliosis-specific exercise
VAS visual analogue scale
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Adolescent idiopathic scoliosis (AIS) is a three-dimensional twisting of the spine of unknown cause,resulting in a sideways curvature and sometimes an obvious hump. It affects approximately 2 in every
1000 children in the UK. Depending on the stage of growth and amount of spinal curvature, patients may
be offered surgery or conservative treatment with progress monitored by a spinal consultant.
Current standard NHS care for those not requiring surgery is variable but generally consists of advice and
monitoring, supplemented with bracing for a small minority of patients. Exercises are not routinely
prescribed and, according to our up-to-date systematic review, there is limited evidence regarding whether
or not exercises are beneficial.
The main study aim was to assess the feasibility of conducting a conclusive randomised controlled trial
(RCT) comparing a scoliosis-specific exercise programme with routine NHS care for patients with AIS. The
study aimed to find out if enough patients could be recruited and randomised to a pilot study and if there
are enough patients to conduct a conclusive RCT by surveying specialist UK hospitals. It also refined
and assessed the acceptability of the exercise programme and study processes to patients, parents and
physiotherapists by reviewing literature and consulting with experts and patients.
There were sufficient numbers of patients recruited into the feasibility study to suggest that conducting a
conclusive RCT is possible. Interviews with patients, parents and physiotherapists suggest that the exercise
programme was acceptable. In conclusion, this supports the feasibility of a full RCT to evaluate clinical
effectiveness and cost-effectiveness.
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Adolescent idiopathic scoliosis (AIS) is a three-dimensional spinal deformity that results in lateral deviation,
rotation and flexion/extension of the vertebrae. It is of unknown cause and occurs at or near the onset
of puberty. The prevalence of AIS in children aged 10–16 years is 1–3%, which suggests that there are
50,000–150,000 sufferers in the UK. The effects of AIS include pain, cosmetic concerns, functional
limitations, cardiorespiratory problems and possible further curve progression in adulthood. About 10% of
AIS patients require surgical or conservative management, the latter consisting of monitoring, advice and,
for some, bracing. Although there is a theoretical basis for the use of specific exercise in AIS, there is little
robust evidence for its clinical effectiveness. There is no information on the cost-effectiveness of the various
exercise approaches and whether or not they offer a viable alternative to surgery and bracing.
Objectives
The aim of this feasibility study was to assess the feasibility of conducting a large, multicentre trial of
scoliosis-specific exercise (SSE) treatment for patients with AIS, in comparison with standard care, and to
refine elements of the study design. The objectives were to:
l formally update a systematic review of controlled trials evaluating the efficacy of SSEs in AIS
l undertake a survey of UK orthopaedic surgeons and physiotherapists to determine current practice,
patient populations and equipoise
l randomise 50 adolescents to a feasibility trial of either usual care or SSE interventions across a range
of sites
l develop, document and assess acceptability and adherence of interventions provided
l assess and describe training requirements of physiotherapists
l gain user input in all relevant stages of the treatment and protocol design.
Methods
Design
A multicomponent feasibility study including UK clinician survey, systematic literature review, a randomised
feasibility trial and embedded qualitative study.
Setting
The survey of practice was conducted across all 36 NHS trusts listed by the Scoliosis Association UK as
providing specialist scoliosis management. The randomised feasibility study involved four secondary care
NHS trusts providing specialist care for patients with AIS and associated physiotherapy outpatient departments.
Participants
The survey of practice surveyed orthopaedic consultants and physiotherapists who worked in trusts
providing specialist scoliosis management. The randomised feasibility study recruited young people aged
10–16 years with mild AIS with a Cobb angle of < 50°. The embedded qualitative study sampled
participants and their families from this group as well as the therapists delivering interventions.
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Interventions
The randomised feasibility study allocated participants to standard practice of advice and education or a
programme of SSE provided by a physiotherapist and supported by a home exercise plan. Our choice
of intervention was informed by a systematic review of exercise interventions for AIS and expert
consensus meeting.
Outcomes
The main outcome was feasibility of recruitment to the randomised feasibility study. Other elements were
to inform the choice of outcomes for a definitive trial and included scoliosis curve severity, health-related
quality of life, requirement for surgery/brace, adverse events, psychological symptoms, costs and health
utilities. We collected data from participants at 6 months after randomisation.
Results
A UK survey of orthopaedic consultants and physiotherapists indicated a wide variation in current provision
of exercise therapy through physiotherapy services. It also found that clinicians from at least 15 centres
would be willing to have their patients involved in a full study.
An up-to-date systematic review of the literature found that there is still low-quality evidence for the
effectiveness of SSE and that a definitive trial is still warranted for the NHS, particularly to investigate
cost-effectiveness.
The randomised feasibility study recruited 58 patients from four NHS trusts over 11 months, and we
exceeded the pre-specified target recruitment rate of 1.4 participants per centre per month. This report
contains follow-up data from 33 of the 58 participants recruited with an acceptable response rate of
73% at time of reporting. Adherence to treatment was variable (56% of participants completed the
treatment offered).
The qualitative study found the exercise programme to be highly acceptable. We learnt important lessons
from patient and public involvement during the feasibility study in terms of presentation of the study and
intervention, as well as practical elements such as scheduling of intervention sessions.
Conclusions
A definitive randomised controlled trial evaluating clinical effectiveness and cost-effectiveness of SSE for AIS is
warranted and feasible. There is a sufficiently large patient base, combined with a willingness to be randomised
within specialist centres which are responsible for the management of patients with AIS in the UK.
Interventions developed during the feasibility study were acceptable to patients, families and physiotherapists
and can be given within the affordability envelope of current levels of physiotherapy commissioning.
Trial registration
The feasibility trial is registered as ISRCTN90480705.
Funding
Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.
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Chapter 1 Introduction
Rationale for a feasibility study
Feasibility studies are used to estimate important parameters that are needed to design a definitive trial.
They are not designed to estimate the effect on the outcome of interest, and, consequently, a primary
outcome is not usually defined and a typical power calculation is not normally undertaken. Instead, the
sample size should be adequate to estimate the critical parameters (e.g. recruitment rate, baseline
variability) to the necessary degree of precision (see www.nets.nihr.ac.uk/glossary).
The brief for the Active Treatment for Idiopathic Adolescent Scoliosis (ACTIvATeS) feasibility study
stipulated that two interventions should be compared: standard NHS care and a defined package of
scoliosis-specific exercise (SSE) therapy for patients with adolescent idiopathic scoliosis (AIS). The following
conditions were also specified:
l The patient group investigated should be children or adolescents, aged 10–16 years, with mild/primary
AIS and a Cobb angle < 50° (i.e. conservatively managed).
l The setting should be an outpatient clinic or community setting.
l The control group would receive standard NHS care.
l The acceptability and adherence of intervention should be assessed.
l A survey of orthopaedic surgeons should be conducted to identify the available number of participants
and surgeons willing to participate.
l Training requirements of therapists should be assessed and described.
In order to achieve these specifications the ACTIvATeS study team proposed the following methods:
l a national survey of current practice and opinion for the management of AIS
l a systematic review of the literature regarding exercise interventions for AIS
l development of both exercise and control interventions involving key stakeholders
l a randomised feasibility study at multiple NHS trusts
l a qualitative study involving patients, parents and physiotherapists.
Condition
Adolescent idiopathic scoliosis is often referred to as a structural lateral curvature of the spine, although it
is actually a three-dimensional spinal deformity that results in lateral deviation, rotation and flexion/
extension of the vertebrae. It is of unknown cause and occurs at or near the onset of puberty.1 AIS is
usually diagnosed by radiography using the Cobb angle (see Figure 2 for detail) and, to meet the
definition, the lateral curvature must have a Cobb angle of >10°.
In the UK, the prevalence of AIS in children aged 10–16 years is 1–3%,2,3 suggesting that there are
50,000–150,000 sufferers.4 The effects of AIS include pain, cosmetic concerns, functional limitations,
cardiorespiratory problems and possible further curve progression in adulthood.5 About 10% of AIS
patients require surgical or conservative management.6 Current UK management includes monitoring,
bracing for some and, for the most progressive and serious patients, surgery. Surgery is generally
undertaken only when spinal curvature reaches a Cobb angle of > 45–50°.7 Surgery is a very extensive
procedure, with exposure of large segments of the spine and substantial fixation which, although
reducing curve progression, also permanently limits mobility in the affected part of the spine. Surgery
also comes with a risk of complications, which are estimated to occur in approximately 6% of patients
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1
undergoing spinal fusion for scoliosis and include pulmonary complications, wound infection and
neurological damage.8
The risk of curve progression is not completely understood but is thought to be dependent on the size of
curve, stage of growth and skeletal maturity.
Existing research
Current treatments
In the UK, surveys of current surgical practice9 and advice information provided at initial diagnosis have
previously been conducted;10 however, a survey of current conservative treatments provided in the NHS
has not been undertaken. Currently, it is thought that the main components of conservative management
of scoliosis in the UK are monitoring and a limited use of bracing.
Rationale for treatments
Braces are an intrusive and uncomfortable intervention. Two publications reported bracing protocols that
lasted up to 4 years and required the brace to be worn for 23 hours per day.11,12 The effectiveness of
bracing protocols is unclear,13 although a recent trial reported by Weinstein et al.14 suggests that there is
promise of efficacy.
Exercise is a promising intervention for which there is an emerging, although low-quality, evidence base.15,16
The rationale is to use exercises that promote spinal realignment and thus either improve or halt progression
of the curvature. Exercise is, potentially, a low-cost intervention and, even if not effective in all patients,
it may be of substantial benefit if the relative risk reduction in progression to curvature of > 45° or
requirement for surgery was reduced in a modest proportion of those participating. It is thought that
exercise should be applied as early in the disease process as possible.
Exercise therapy is not commonly provided in the UK and the USA, although it is routinely provided in
parts of Europe.17 Within continental Europe, there are various schools of exercise therapy for AIS. The
Schroth method (originating in Germany), Scientific Exercises Approach to Scoliosis (SEAS; Italy), the Lyon
method (France) and the DoboMed method (Poland) are among the most well-known and reported in the
literature. However, there is little evidence to support the choice of one form of therapy over another or
evidence of their clinical effectiveness and cost-effectiveness.
The rationale for exercise to manage AIS is that a number of underlying impairments in spinal muscular
function and postural ability contribute to or accompany the development of curvature and are potentially
reversible. Electromyography (EMG) of trunk muscles in AIS patients indicates disrupted patterns of muscle
recruitment under static and dynamic conditions, in a broad range of postures. These asymmetries extend
to the paraspinal lumbar and abdominal oblique muscles and are associated with a disparity in trunk
isometric rotation strength between sides.18–21 In keeping with differential muscle activity, there are
differences in muscle fibre type distribution on the convex and the concave sides of the curve. AIS patients
exhibit greater balance control problems and proprioceptive impairments.22,23 AIS may be associated with
distorted body schema, resulting in a mismatch between actual body alignment and patients’ internal
bodily representation of the body.24
Hence, to improve function and reduce or stabilise curvature, exercise programmes must include
strengthening of all affected muscle groups; exercises to encourage the appropriate magnitude and
timing of muscle activation; proprioceptive elements; and postural/body awareness components. These
programmes will require careful tailoring to each individual. There is evidence that such approaches can
remediate underlying impairments in EMG activation and strength, although effects may well be limited to
curves with a Cobb angle of < 50°.19–21,25,26
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Although there is a theoretical basis for exercise in AIS, there is little robust evidence that it has a
significant effect on curve progression. There are relatively few studies investigating this important
outcome,15 and only one randomised controlled trial (RCT)27 had been published at the time of the
application (March 2011). A small number of prospective cohort studies have attempted to evaluate the
European schools of exercise including SEAS and Schroth.15 Although these studies show a favourable
outcome in support of exercises, the research is problematic for a variety of reasons. These include a
lack of control group, failure to randomise, the reporting of very small statistically significant but not
necessarily clinically important differences in Cobb angle, poor statistical analysis, limited descriptions of
baseline characteristics of participants, and no reporting or poor adherence to treatment and the exercise
programmes evaluated.28 Clear evidence that these approaches are beneficial is lacking.
Economic considerations
There is no information on the cost-effectiveness of the various exercise approaches and whether or not they
offer a viable alternative to surgery and bracing. Many patients with similar spine deformities report lower scores
in physical functioning than the general population.29 The impact of treatment of illness on health-related quality
of life (HRQoL) can be measured with ‘utility’ scores that represent people’s preferences towards a particular
health state. The current study used two preference-based HRQoL instruments, namely the Health Utilities Index
(HUI) and the European Quality of Life-5 Dimensions (EQ-5D). These systems employ multidomain health status
questionnaires completed by individuals to obtain information on self-assessed health status. Preference-based
scores for those health states are then calculated using published scoring functions for the two systems. The
published scoring functions are based on preferences obtained from random samples of the general population;
the Canadian and UK adult populations for the Health Utilities Index Mark 2 (HUI2), the Canadian adult
population for the Health Utilities Index Mark 3 (HUI3) and the UK adult population for the EQ-5D. These
multiattribute preference-based instruments are significantly less resource- and time-consuming than direct
utility or preference elicitation approaches, such as the standard gamble and time-trade-off approaches, which
can directly measure the utility that patients attach to their health states. HUI and EQ-5D measures have been
shown to be valid, reliable and responsive to changes in health status over time.30–32
There is no evidence in the literature with respect to comparisons of the EQ-5D and the HUI in patients
with AIS. One study by Adobor et al.33 evaluated the repeatability, reliability, internal consistency and
concurrent validity between the Scoliosis Research Society-22 patient questionnaire (SRS-22) and EQ-5D in
AIS. Their results showed a moderate correlation between these two instruments. The authors claimed that
one of the reasons for this was that the EQ-5D has been validated for use in adult populations with
back pain, but not in adolescents with spine deformity (as in the ACTIvATeS study). The advantage of
preference-based measures such as the HUI and EQ-5D is that they can generate health utility scores for
comparative economic evaluation purposes. In addition, the HUI has been widely used in the literature to
describe the self-rated health of youths and young adults.29,34–36
Relevant evidence with regards to head-to-head comparison of the HUI and EQ-5D measures in
adolescents is provided by a recent study by Oluboyede et al.,37 which attempted to understand the
practicality, validity and reliability of using these two measures for adolescents who have experienced a
self-harm episode. Their results showed that the HUI had a higher rate of missing data, and adolescents
had difficulties interpreting some of its questions. No missing data were observed for any questions in the
EQ-5D in the population of 49 adolescents. In a study of children with meningitis38 there was evidence
that, although the EQ-5D may be preferable because it has been used in many different patient
populations and is the preferred measure of HRQoL in the National Institute for Health and Care Excellence
(NICE) health technology assessments, the HUI classifications are more precise and discriminative. This
study also indicated that both instruments would produce the same HRQoL weights or utility scores in the
meningitis context.
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Following structured literature searches we have found no evidence to indicate the cost of AIS in the UK.
A study conducted in the USA suggested the overall national cost of AIS to be around US$1.13B (based
on 2006–7 prices).39 Earlier evidence from the World Health Organization suggests that the cost from
musculoskeletal diseases in general stems mainly from hospital admissions, physician visits, nursing home
services, medications and non-health-related sources. The contribution of these different health-care
services to economic costs may vary by musculoskeletal disease, age and sex. Treatment of AIS is often a
lengthy process and, therefore, requires considerable contributions from different providers within the
health-care system.
Qualitative study
Understanding why patients and their families make the decisions they do about their health care can help
us to provide the appropriate treatments. Although parents are often used in research to elicit young
people’s experiences, we believed that we needed to seek information directly from the young people in
order to determine the feasibility of the proposed intervention.40 An adult may not give such a useful
account of the young person’s experience.41 This is the first qualitative study to explore the experiences of
young people with AIS undergoing an exercise programme. Previous research has focused on young
people’s experiences with scoliosis surgery and bracing.42–45
Study aim
The aim of this feasibility study was to assess the feasibility of conducting a large, definitive, multicentre
trial of SSE treatment for patients with AIS, in comparison with standard care. Specific objectives are listed
within each of the reported sections.
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Chapter 2 Systematic review update
Objective
To conduct an up-to-date systematic review of the literature evaluating the efficacy or effectiveness of SSE
for patients with AIS.
This would inform the development of the interventions to be evaluated in the ACTIvATeS randomised
feasibility trial and would also indicate whether or not further research is warranted at the end of the
feasibility phase.
Methods
A systematic literature review published by Cochrane included publications up to 30 March 2011.17
We have followed the methods, including the search strategy, published in the original Cochrane review
to carry periodic updates of this review.
Identification of new eligible studies
We have rerun the published search strategies to identify new eligible trials and searched databases up to
12 February 2014. A further study was also identified from an e-mail alert of new research from a journal
publisher (see Table 1). We attempted to source grey literature using the OpenGrey database (OpenGrey
V1.0, Institut de l’Information Scientifique et Technique, Vandoeuvre-lès-Nancy, France).
Full articles of studies that seemed eligible from the abstract were examined independently by two
assessors and checked for eligibility based on the original criteria for inclusion.
According to the original Cochrane review criteria, studies were eligible for the review if they were RCTs,
quasi-RCTs or observational studies that included participants diagnosed with AIS (defined as at least a
10° Cobb angle) who were older than 10 years but had not reached the end of bone growth.
Studies were excluded if participants had any type of secondary scoliosis (congenital, neurological,
metabolic, post-traumatic, etc.). The experimental interventions in this review included all types of SSE that
are considered to be ‘specific movements performed with a therapeutic aim of reducing the deformity’.
Sports, active recreational activities and generalised physiotherapy were not considered to be specific
exercises for the treatment of scoliosis, and studies including these types of activities were excluded.
Control interventions included no treatment, different types of SSE, usual therapy, different doses or
schedules of exercises or other non-surgical treatments. Comparison could include exercises versus
no treatment; another treatment versus that treatment plus exercises; exercises versus another conservative
treatment; exercises versus usual physiotherapy; and comparisons between different types of exercises or
different doses/schedules of exercises.
Risk of bias assessment
After identifying eligible studies, a risk of bias assessment was carried out using the criteria published in
the original review (see Table 6). This was done independently by two reviewers who then compared
findings. Any differences were resolved through discussion.
Each study was then classified as at high or low risk of bias using the same criteria as the previous review.17
A study was considered to be at low risk of bias if it fulfilled the three key criteria related to randomisation,
allocation concealment and outcome assessor blinding, as well as any three of the other criteria.
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Data synthesis
Data extraction was carried out independently by two assessors using a standardised form. Data were
compared and any discrepancies were resolved through discussion between the two assessors.
Meta-analysis was not performed owing to lack of homogeneity between studies. The variability between
exercise approaches assessed, outcome measures used and timings of follow-up was too great to allow us
to combine study findings. We assessed the overall quality of evidence for each outcome using an adapted
Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach as used in the
original Cochrane review of exercises for AIS17 and as recommended by the Cochrane Back Review Group.46
In accordance with the GRADE approach:
l High-quality evidence was defined as consistent findings among at least two RCTs with low risk of bias
that are generalisable to the population in question (consistency is defined as 75% or more of the
studies with similar results); sufficient data, with narrow confidence intervals; no known or suspected
reporting biases; further research is very unlikely to change confidence in the estimate of effect.
l Moderate-quality evidence was defined as failure to meet one of the factors described in the high-quality
definition. Further research is likely to have an important impact on confidence in the estimate of effect and
may change the estimate.
l Low-quality evidence was defined as failure to meet two of the factors described in the high-quality
definition. Further research is very likely to have an important impact on confidence in the estimate of
effect and is likely to change the estimate.
l Very low-quality evidence was defined as failure to meet three of the factors described in the high-quality
definition. Any estimate of effect is very uncertain.
l No evidence was defined as complete lack of evidence from RCTs.
Results
Five new eligible studies were identified (Table 1), which, in addition to the two studies previously included in
the Cochrane review,15,27 brought the total number of studies eligible for inclusion in the review to seven.
TABLE 1 Identification of additional studies
Databases searched using
search strategies from
Cochrane review17 limited to








removed) Eligibility after review of full article
MEDLINE 302 1 8 Eligible= 5
l Diab49
l Schreiber et al.50
l Choi et al.48
l Toledo et al.:51 abstract in English,
full article in Portuguese
l Monticone et al.52
Ineligible= 3
l Abbott et al.:53 study protocol only
l Lee et al.:54 compares muscle
release technique with general
exercise and electrotherapy.
Does not include SSEs (as per
inclusion criteria)
l Pugacheva:55 abstract only but






Index to Chiropractic Literature 3 0
Other sources 1 1
CINAHL, Cumulative Index to Nursing and Allied Health Literature; PEDro, Physiotherapy Evidence Database.
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With a substantial increase in the number of eligible randomised studies it was decided that the justification
for inclusion of non-randomised studies provided in the original Cochrane review was no longer valid, and,
therefore, we separated the synthesis and evaluation of randomised and non-randomised studies and primarily
consider evidence from randomised studies in line with best Cochrane practice.47 This resulted in two
non-randomised studies15,48 being isolated for secondary evaluation.
Characteristics of included randomised studies
Characteristics of the five randomised studies and the outcomes they measured are described in Tables 2
and 3.27,49–52 Characteristics of the two non-randomised studies are presented in Tables 4 and 5.15,48
For randomised studies, samples sizes ranged from 20 participants to 110 participants, and all studies included
males and females. The mean age of participants at baseline ranged from 1051 to 15 years.27 Three studies
included participants diagnosed with AIS irrespective of curve type, with the remaining two studies only
including participants with specific curves: S-shaped or double curves27 and structural thoracic curves.51
Most studies used criteria based on the Cobb angle to select patients and there was some variability here.
The inclusion criteria in three studies included those patients with curves between 10° and 30°,49 those
with curves from 10° to 25°52 and those with curves between 10° and 45°, respectively.50 Two studies did
not define inclusion criteria using the Cobb angle.27,51
The mean Cobb angle of participants recruited to studies varied between approximately 15°,51 19°,52 25°27
and 30°.50 One study did not report Cobb angles at baseline.49
The most common lengths of follow-up were 3 months49,50 and 6 months post inclusion.27,51 One study
followed up participants to 12 months after skeletal maturity was reached (mean time to follow-up
was 52 months).52
Outcome measures varied across the studies (see Table 3). The Cobb angle was the only outcome
measured in more than one study,27,51 whereas two other studies also collected additional physical
measurements.15,48 Only one study reported the Cobb angle alongside a patient-reported measure.52
Two studies did not include the Cobb angle as an outcome.49,50 One used postural parameters, including
craniovertebral angle and spinal balance, along with a functional measure as outcomes,49 whereas the
other evaluated back endurance, quality of life and self-efficacy.50
The studies reported a variety of different approaches to exercises for scoliosis (see Table 2). No one study
evaluated the same approach, although there are some similarities between the approaches used. The
concept of active self-correction (ASC) underpinned the majority of the approaches,50–52 facilitated by
varying degrees of assistive manual therapeutic techniques. Of the remaining studies, one included
stretches of tightened structures on the concave side of the curve and strengthening of trunk muscles
with and without the inclusion of exercises to correct adapted forward head posture,49 whereas the other
evaluated a gymnastic-based exercise programme where participants exercised in asymmetrical postures to
correct the S-shaped curve.27
The amount of time that participants were expected to carry out exercises was variable. Although
descriptions of interventions were not always clear, it appears that three studies required participants to
carry out daily exercise programmes, although the amount of time spent exercising varied between
approaches.27,49,50 For example, an exercise programme based on the Schroth programme required
participants to carry out 30–45 minutes of training per day.50
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Those undergoing global postural re-education attended treatment sessions twice per week.51 Participants
taking part in an ASC programme were required to attend a weekly 1-hour workout session at the
institution supplemented by two 30-minute exercise sessions at home per week.52
The duration of exercise interventions also varied between studies. These varied from 10 weeks49 and
12 weeks,51 to 6 months.27,50 One study required participants to exercise until they reached skeletal
maturity, which resulted in a mean duration of exercise intervention of 42 months.52
Risk of bias for randomised studies
One randomised study was considered to be at low risk of bias52 and the remaining studies were
considered to be at high risk of bias (Tables 6 and 7).27,49–51
Allocation
The majority of studies failed to report adequate methods of random sequence generation and
concealment of allocation27,50,51 and this was the main reason that studies were considered to be at high
risk of bias. Explicit methods were described in Diab49 (random permuted blocks generated by independent
person, sealed in opaque envelopes) and Monticone et al.52 (random blinded treatment codes and automatic
concealed assignment).
Blinding
No study blinded participants or treatment providers, which is not unreasonable owing to the nature of
the interventions. However, only two studies50,52 reported the use of blinded outcome assessors, which
should be possible in these types of studies and was the other reason the majority of studies were
classified as being at high risk of bias.











? ✓ ✓ ? ? Random sequence generation (selection bias)
? ✓ ✓ ? ? Allocation concealment
✗ ✗ ✗ ✗ ✗ Blinding (performance bias and detection bias):
all outcomes – patients
✗ ✗ ✗ ✗ ✗ Blinding (performance bias and detection bias):
all outcomes – providers
✗ ✗ ✗ ✗ ✗ Blinding (performance bias and detection bias):
all outcomes – outcome assessors
✓ ✓ ✓ ✓ ✓ Incomplete outcome data (attrition bias): were
dropouts reported and equal between groups?
✓ ✓ ✓ ✓ ✓ Incomplete outcome data (attrition bias): were
all randomised participants analysed in the
group to which they were allocated?
✓ ✓ ✓ ? ✓ Selective reporting (reporting bias)
✓ ✓ ✓ ✓ ✓ Group similar at baseline
? ? ? ? ? Co-interventions
? ? ? ✓ ? Adherence with interventions
✓ ✓ ✓ ✓ ✓ Similar outcome timing
✗, high risk of bias; ?, unclear risk of bias; ✓, low risk of bias.
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Incomplete outcome data
Incomplete outcome data were not an apparent source of bias in any of the studies. No dropouts were
reported by three studies.50,51,56 Loss to follow-up was reported to be approximately 20% in the remaining
studies with dropouts balanced across both arms.49,52
Selective reporting
The majority of studies reported outcome data fully, as described in the methods section of each study.
There was one exception to this – the study by Schreiber et al.50 Online information about this study
(see http://clinicaltrials.gov/show/NCT01610908) indicated that Cobb angle was the primary outcome, but
this is not reported as an outcome in the published report. The report does stipulate that this trial is
ongoing, which may account for the fact that it is not reported, but this is unclear.
Other potential sources of bias
It appears that the intervention and control groups were similar at baseline and that the timing of outcome
assessment was similar for both groups in all the studies.
All studies failed to report co-interventions and so it is unclear if co-inventions may have been a source of
bias. Information on adherence with exercise programmes was unreported in the majority of studies27,49,51,52
so is it unknown if adherence may have introduced bias. A high level of adherence to exercise programmes,
ranging between 81% and 88%, was reported Schreiber et al.50
Risk of bias for non-randomised studies
Both observational studies were considered to be at high risk of bias. Both studies were rated as being at
high or unclear risk of bias for at least three of the six criteria (see Table 7). Both studies were considered
to be at low risk of bias for ascertainment of exposure and completeness of follow-up. The self-selection
process used in Negrini et al.15 is a source of bias because it was based on participant and physician
choice; however, it is reported that there were no statistically significant differences between the groups at
baseline for any scoliosis parameters, which suggests that risk of bias had been minimised.
Levels of evidence
Scoliosis-specific exercises versus no treatment or standard care
Toledo et al.51 compared a programme of exercises based on the global postural re-education approach,
with no treatment in a small group of 10-year-old participants (mean baseline Cobb angle ≈15°). Among
those in the intervention arm there was a statistically significant improvement in Cobb angle (mean
reduction in size of 35% compared with mean increase of 9.5% in the control group) at 12 weeks’
follow-up. Table 8 shows actual Cobb angles. No other outcomes were measured in this study.
TABLE 7 Risk of bias ratings for non-randomised studies
Negrini et al., 200815 Choi et al., 201348 Observational study characteristics
✗ ? Representativeness of exposed cohort
✗ ✗ Selection of the non-exposed cohort bias (population)
✓ ✓ Ascertainment of exposure
✗ ✓ Comparability of cohorts on the basis of the design or analysis
✓ ✓ Complete follow-up (attrition bias)
✗ ✗ Independent blind assessments (detection bias)
✗, high risk of bias; ?, unclear risk of bias; ✓, low risk of bias.
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TABLE 8 Outcomes based on the Cobb angle
Study
Actual Cobb angles, degrees
[mean (SD)] Categorical outcomes, n/N (%)
Intervention Control Intervention Control
Wan et al.,
200527









































bNumber of participants whose
Cobb angle changed by > 3°
bNumber of participants whose





Improved: 36/52 (69) Improved: 3/51 (6)
Worsened: 4/52 (8) Worsened: 20/51 (39)

















Number of participants whose
Cobb angle changed by > 3°
Number of participants whose










Worsened: 3/31 (9.7) Worsened: 10/32 (31.2)
Same: 6/31 (19.3) Same: 19/32 (59.4)





Number of participants whose
Cobb angle changed by > 3°
Number of participants whose















Same: 6/21 (19.3) Same: 9/16 (59.4)
a p< 0.001.
b Statistical significance not reported.
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The RCT of exercises based on the Schroth method compared with standard care (monitoring or bracing)
reported effect sizes at only 6-month follow-up.50 The treatment effects reported demonstrated no effect
on function and very small to small effects on pain, self-image, self-efficacy, overall SRS-22 scores and back
extensor strength. The perceived mean global rating of change was greater in the intervention and was
described as a moderate improvement, whereas those in the control group reported a small amount of
deterioration. Cobb angle was not reported. From information available on the US Trials Register, this report
includes data from only 31 out of the expected 100 study recruits, so this analysis was underpowered.
Level of evidence
There is very low-quality evidence that a SSE programme based on the global postural re-education
approach improves Cobb angle compared with no treatment in the short term.
There is very low-quality evidence that a SSE programme based on the Schroth method is no different
from usual care for improving function in the short term.
There is very low-quality evidence that a SSE programme based on the Schroth method results in small
improvements in pain, self-image, HRQoL and back extensor strength compared with usual care in the
short term.
Scoliosis-specific exercises plus other treatments versus other treatments only
One study compared the addition of an exercise programme to other treatments (traction and electrical
stimulation).27 The exercise group showed a statistically significant reduction in Cobb angle at 6-month
follow-up compared with those who just received traction and electrical stimulation (mean baseline Cobb
angle 23–26°). No other outcomes were measured.
Level of evidence
There is very low-quality evidence that a SSE programme added to traction and electrical stimulation
improved Cobb angle compared with traction and electrical stimulation alone in the short term.
Scoliosis-specific exercises versus general exercises
The largest and best-conducted study reported that a programme of SSEs was superior to general exercises
(mean baseline Cobb angle ≈19°).52
Measurements of Cobb angle favoured the SSE group compared with general exercise on completion of the
programme at skeletal maturity and 12 months later. The percentage of participants who showed improvement
was higher in the SSE group than in the general exercise group, in which a greater proportion of participants
either stayed the same or worsened. Stratification by age (< 13 years and ≥ 13 years) showed that the subgroup
with the higher risk of progression (age < 13 years) exhibited less improvement than older participants, but
differences were small and it was not reported if they had reached statistical significance or not.
A statistically significant reduction in angle of trunk rotation (ATR) was observed in the group receiving SSEs
compared with those receiving general exercises following completion of training and 12 months later (Table 9).
At baseline the SRS-22 domains had high scores in both groups. Further significant post-training
improvements of > 0.75 points were achieved for all domains in the experimental group, whereas none
was noted in the control group (Table 10).
Minor adverse events (AEs) of transient pain worsening were reported in each arm of the study (n= 11 in
the SSE group; n= 14 in the general exercise group).
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TABLE 9 Outcomes based on other objective measures
Study
Change in trunk balance ATR (°)
Trunk flexibility
and strength
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TABLE 9 Outcomes based on other objective measures (continued )
Study
Change in trunk balance ATR (°)
Trunk flexibility
and strength
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Level of evidence
There is moderate-level evidence that a long-term SSE programme improves Cobb angle, ATR and quality
of life (including subscales of pain, function, mental health, self-image and satisfaction with treatment)
compared with general exercise in the long term.
Traditional scoliosis exercise programme plus forward head posture
correction exercises versus traditional scoliosis exercise programme only
The addition of forward head posture correction exercises to a traditional scoliosis exercise programme
resulted in a statistically significant improvement in measures of trunk balance and craniovertebral angle
at 10-week and 3-month follow-up compared with a traditional scoliosis exercise programme alone.49
A statistically significant improvement in function was observed in the intervention group at 3-month
follow-up compared with the control. Cobb angle was not measured.
Level of evidence
There is very low-quality evidence that the addition of forward head posture correction exercises improves
trunk balance, craniovertebral angle and function compared with a traditional programme of scoliosis
exercises alone in the short term.
Discussion
Five new studies were identified since the Cochrane review was published, but most of these were rated
as having high risk of bias. They provide encouraging signals that exercise might be a beneficial approach,
but the majority of evidence generated is of very low quality with small sample sizes (increasing the
chance of false-positive findings). Follow-up was generally short term only and there are issues with
generalisability. Two of the studies included participants with AIS with any type of curve, suggesting that
these cohorts are generalisable to patients with AIS; however, three cohorts included only participants with
small curves (mean Cobb angles < 25°).49,50,52 Other studies had inclusion criteria that could further limit
generalisability. First, in the study by Diab,49 participants were eligible if they had a Cobb angle between
10° and 30° but they also needed to have a craniovertebral angle of at least 50°. Two other studies only
included participants with a specific type of curve – double curves27 or structural thoracic curves.51
The study by Monticone et al.52 was the only study to which the criticism of being of very low quality did
not apply. This is the first study evaluating a SSE programme to be considered at low risk of bias. It also
included participants with mild and moderate size curves, making it more generalisable to patients in
clinical practice. This study provided moderate evidence of effectiveness of a long-term SSE programme
compared with general exercises. A strength of this study is that follow-up data were collected at skeletal
maturity and 12 months after, when further progression of the curve is unlikely. However, an important
omission of this study was the lack of information regarding the impact of the SSEs on surgical rates
and the cost-effectiveness of treatment. Cost is important because participants attended treatment, on
average, for 42 months, during which time they attended a weekly physiotherapy session. It is likely that a
large study is required to be definitive for these additional outcomes. Participants were also required to
exercise at home twice per week for the duration of the study. Cognitive–behavioural strategies formed
part of the intervention to encourage adherence with the programme but no information was provided on
adherence with treatment. The SSEs evaluated in this study do seem promising, but it is questionable that
such an intensive intervention would be deliverable within the NHS. Further research should investigate
whether a less intensive and/or shorter programme would provide similar benefit to patients.
In addition to the studies presented, searches identified a protocol for a randomised trial53 which is due to
be undertaken. This is a three-arm study evaluating general exercise advice, general exercise advice plus
night-time bracing and general exercise advice plus SSEs. The SSE programme description seems broadly
similar to that being tested in ACTIvATeS. The authors are aiming to recruit 45 patients in each arm.
According to trial registry this research will be completed in 2019.
SYSTEMATIC REVIEW UPDATE
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Conclusion
All studies that used Cobb angle as an outcome measure showed evidence of favouring the SSEs over
other treatments, different types of exercises and no treatment or standard care. Generally, the level of
evidence available was very low apart from one study that demonstrated a moderate level of evidence
of long-term benefit from a long-term SSE programme compared with general exercise in regard to
outcomes based on the Cobb angle.
Generally, there are a lack of studies evaluating patient-reported measures such as pain, disability, quality
of life and psychological factors, including cosmetic issues. Evidence favouring SSEs was primarily of very
low quality, apart from one study that provided moderate evidence of long-term benefit from a long-term
SSE programme compared with general exercises in regard to quality of life measured by the SRS-22 and
its subscales, which included pain, function, self-image, mental health and satisfaction with treatment.
No studies evaluated the cost-effectiveness of SSEs compared with other interventions or if these exercises
reduced the proportion of participants requiring surgery. Further research is needed to evaluate definitively
both the clinical effectiveness and cost-effectiveness of SSEs.
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1. To gain an understanding of current conservative management approaches for AIS used within the NHS
to allow us to standardise the control arm of the pilot RCT.
2. To estimate the number of potential participants who could take part in a definitive RCT.
3. To determine equipoise and willingness to randomise of clinicians involved in the care of patients
with AIS.
4. To identify learning needs and training requirements for physiotherapists to deliver the interventions.
Design
An online questionnaire was developed by the clinical research fellows with the input of orthopaedic
consultants and specialist physiotherapists at collaborating feasibility sites. Survey domains included patient
population dealt with by the centre (sources and numbers of new referrals, numbers meeting the proposed
inclusion and exclusion criteria), current management activities (proportions and details of surgical, bracing
and therapy strategies and monitoring methods), attitudes to this research (willingness for patients to
be randomised, attitudes towards conservative treatment, likely barriers to be encountered, trade-off
questions), concerns and beliefs about the interventions and tips for maximising adherence. We used both
closed- and open-format responses.
Ethical considerations
Approval to conduct the survey was granted by the Warwick Medical School Biological Research Ethics
Committee (REC) and individual NHS trust research and development departments at each of the clinicians’
places of employment.
Informed consent
The clinician was provided with information about the survey in the contact e-mail. The clinician was
deemed to have consented by completing the online survey and was informed of this in the information
provided. If an individual did not wish to take part in the survey we asked them to contact the study
manager stating this and did not contact them again. Approval was gained at each NHS research and
development department.
Data collection
An online questionnaire was sent to orthopaedic clinicians (consultants and specialist nurses) at all NHS
hospitals that manage patients with scoliosis. A list was obtained from Scoliosis Association UK (SAUK)/
British Scoliosis Research Foundation, which detailed named consultants at 36 NHS trusts who managed
patients with scoliosis. We then contacted physiotherapy departments to ascertain if the department was
involved in managing patients with AIS and, if so, who the lead clinician was. We contacted individuals for
verbal consent prior to e-mailing the survey link.
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We used evidence synthesised by Edwards et al.57 to maximise survey response. The approach e-mail was
personalised, contained a brief introduction about the study and committed to providing details of results
of the completed survey. If a response to the initial e-mail was not received, a telephone call was made to
the clinician (or clinician’s secretary) and responses were collected over the telephone if possible.
Analysis
Questionnaire data were summarised as descriptive statistics or frequency counts for each question.
Frequency counts are presented as one of three response options: (1) no or rare (< 10%) patients;
(2) selected patients; or (3) most (> 90%) or all patients.
Results: survey of orthopaedic clinicians managing adolescent
idiopathic scoliosis patients
Respondents
Thirty-three trusts were approached, which involved 106 individual clinicians (three of the 36 trusts were
covered by clinicians working at other trusts). A response was received from 19 trusts (78%) and 39 (37%)
individual clinicians. Eleven questionnaires had incomplete data, leaving 28 complete questionnaires.
All respondents were consultant spinal surgeons who stated that patients with AIS were managed in
their department.
Consultants who responded were generally experienced, with the majority having been managing AIS patients
for at least 6 years (22/28 respondents). A similar proportion had been performing surgery for at least 6 years
(21/28). Approximately half of the respondents maintained a private list of patients (17/28). The median
number of consultants providing treatment in departments was 3 [interquartile range (IQR) 3–4]. Results are
shown in Table 11.
Patient population
Referrals were received equally from primary and secondary care. Consultants reported rarely taking
self-referrals. There was a wide variation in the numbers of patients seen; the mean [standard deviation
(SD)] number of new NHS patients with AIS per month was 10 [SD 6.2 (range 2–28) new NHS patients
with AIS per month]. Similarly, there was a wide variation in the number of follow-up patients per month
[mean 23 (SD 16, range 4–80) follow-up patients per month].
Patient management
A total of 92% (22/24) of respondents stated that most or all pre- and post-pubescent patients were
monitored by Cobb angle. A total of 67% and 74% of consultants stated that respiratory function
was monitored in no or rare cases in pre- and post-pubescent patients, respectively.
A majority of clinicians reported following-up pre-pubescent patients at 6-monthly intervals (74%), and
post-pubescent patients at 12-monthly intervals (63%). Use of radiography mirrored this frequency of
follow-up, with a majority of consultants radiographing pre-pubescent patients every 6 months (74%)
and post-pubescent patients every 12 months (82%).
Most consultants stated that only selected pre- and post-pubescent patients would go on to have surgery
(89% and 96% of respondents, respectively). A total of 60% of respondents said selected pre-pubescent
patients were braced, whereas 93% said they either never or rarely braced post-pubescent patients.
This was corroborated by reporting that 60% of consultants believed that bracing could help in selected
patients, whereas 85% believed that bracing is never or rarely helpful in post-pubescent patients.
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Primary care 2 12 13 12
Secondary care 4 14 9 12
Self-referral 22 2 0 15
Other 10 2 0 27
Methods for monitoring progress
Symptoms: pre pubescence 3 7 14 15
Symptoms: post pubescence 2 6 14 17
Cobb angle: pre pubescence 1 1 22 15
Cobb angle: post pubescence 0 2 24 13
Scoliometer: pre pubescence 8 3 8 20
Scoliometer: post pubescence 7 4 7 21
Visual estimation: pre pubescence 11 4 9 15
Visual estimation: post pubescence 10 3 10 16
Surface topography: pre pubescence 11 3 6 19
Surface topography: post pubescence 10 3 5 21
MRI: pre pubescence 12 7 3 17
MRI: post pubescence 13 4 3 19
Respiratory function: pre pubescence 14 7 0 18
Respiratory function: post pubescence 14 5 0 20
Other: pre pubescence 10 2 2 25
Other: post pubescence 11 1 2 25
Treatments
Proportion having surgery: pre pubescence 1 24 2 12
Proportion having surgery: post pubescence 0 27 0 12
Proportion braced: pre pubescence 11 16 0 1
Proportion braced: post pubescence 25 2 0 12
Referrals to physiotherapy 29 8 0 2
Format of physiotherapy referred to
NHS inpatient physiotherapy 23 1 1 14
NHS outpatient physiotherapy 20 7 0 12
Private inpatient physiotherapy 25 0 0 14
Private outpatient physiotherapy 22 4 0 13
continued
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Use of physiotherapy for conservative management
A total of 78% of respondents rarely or never referred patients to NHS physiotherapy. The remainder of
consultants only referred selected patients. When consultants do refer patients to physiotherapy, they
report doing this mostly to NHS outpatient departments.
The majority of consultants believed that physiotherapy could not limit curve progression (65% and 73%
of clinicians for pre- and post-pubescent patients, respectively). An even greater proportion of consultants
believed that physiotherapy could not reverse curve progression. The remaining consultants believed it can
only rarely have an effect.
Involvement in research
Approximately half of the respondents were involved in research for AIS (54%), and a majority were happy
for their patients to be involved in a RCT that randomised to exercise or watchful waiting (78%).














Reasons for patients referral to physiotherapy
Surgery not indicated 17 6 0 16
Newly diagnosed 15 5 0 19
For bracing management/monitoring 16 5 1 17
General monitoring 0 0 0 0
For exercise prescription 0 0 0 0
For education 0 0 0 0
If body image issues 0 0 0 0
Curve has a particular presentation 0 0 0 0
If patient is certain age 17 5 0 17
If patient is certain sex 17 4 0 189
Other 13 5 0 21
Beliefs about efficacy of treatments
Proportion of patients for whom bracing is
helpful: pre pubescence
11 16 0 12
Proportion of patients for whom bracing is
helpful: post pubescence
23 4 0 12
Proportion of pre-pubescent patients for whom
physiotherapy can limit curve progression
25 1 0 13
Proportion of post-pubescent patients for whom
physiotherapy can limit curve progression
25 1 0 13
Proportion of pre-pubescent patients for whom
physiotherapy can reverse curve progression
27 0 0 12
Proportion of post-pubescent patients for whom
physiotherapy can reverse curve progression
26 0 0 13
MRI, magnetic resonance imaging.
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Results: survey of physiotherapists working at NHS trusts
managing adolescent idiopathic scoliosis patients
Respondents
Thirty-six trusts were approached, which involved 57 individual physiotherapists. A response was received
from 28 of the 36 trusts (78%) and from 42 individual physiotherapists (74%).
Five (14%) physiotherapists reported that their trusts did not provide any physiotherapy treatment for AIS
patients, despite being listed as a NHS trust that has a consultant providing care for patients with scoliosis.
Of the 37 physiotherapists who responded, eight provided pre- and post-operative care only, seven
provided conservative physiotherapy management and 22 provided both.
Respondents were experienced, with the majority having at least 6 years’ experience managing AIS
patients (0–5 years, n= 8; 6–10 years, n= 8; 10–15 years, n= 7; 16+ years, n= 5). The median number of
physiotherapists providing treatment in departments was 3 (IQR 1–5). Results are shown in Table 12.
TABLE 12 Responses to physiotherapy questionnaire items
Questionnaire item













Primary care 19 6 1 11
Secondary care 0 6 20 11
Self-referral 24 2 0 11
Other 26 0 0 11
Reasons for patients referral to physiotherapy
Surgery not indicated 2 11 6 18
Newly diagnosed 7 8 3 19
For bracing management/monitoring 12 2 5 18
General monitoring 11 5 2 19
For exercise prescription 2 6 11 18
For education 7 6 6 18
If body image issues 10 6 3 18
Curve has a particular presentation 13 2 4 18
If patient is certain age 15 2 1 19
If patient is certain sex 17 1 0 19
Other 15 0 0 22
Bracing
Proportion of patients presenting to
physiotherapist with brace
16 7 3 11
continued
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TABLE 12 Responses to physiotherapy questionnaire items (continued )
Questionnaire item












Treatments used for conservative treatments of AIS
Joint mobilisation 15 6 4 12
Joint manipulation 22 3 0 12
Core stability exercises 1 3 21 12
Strengthening exercises 2 3 20 12
Stretching exercises 2 6 17 12
Postural correction exercises 0 2 22 13
Sensorimotor retraining (including balance/
proprioception exercises)
1 7 17 12
Acupuncture 22 3 0 12
Electrotherapy 23 1 1 12
Education 0 3 22 12
Other 16 5 2 14
Treatment formats
Inpatient one-to-one sessions 16 2 1 18
Inpatient group sessions 19 0 0 18
Outpatient one-to-one sessions 0 2 17 18
Outpatient group sessions 15 3 1 18
Other 16 0 0 21
Methods for monitoring progress
Symptoms 2 2 12 21
Cobb angle 3 0 16 18
Scoliometer 9 1 8 19
Visual estimation 5 5 7 20
Surface topography 12 3 2 20
MRI 7 8 4 18
Respiratory function 10 6 1 20
Other 14 0 1 22
Beliefs about efficacy of treatments
Proportion of pre-pubescent patients for whom
physiotherapy can limit curve progression
8 9 1 19
Proportion of post-pubescent patients for whom
physiotherapy can limit curve progression
9 8 1 19
Proportion of pre-pubescent patients for whom
physiotherapy can reverse curve progression
17 2 0 18
Proportion of post-pubescent patients for whom
physiotherapy can reverse curve progression
18 1 0 18
Proportion of patients for whom bracing is helpful 1 10 5 21
MRI, magnetic resonance imaging.
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Patient population
Physiotherapists reported that the most common referral source was secondary care (n= 20 for most or all
patients). Only in rare cases were referrals received from primary care or self-referrals. On average, NHS
departments managed three new AIS patients per month [mean 2.8 (SD 2.2) new AIS patients per month]
and five follow-up patients per month [mean 5.4 (SD 5.0) follow-up patients per month]. For those
departments that did provide outpatient care, a median of five (IQR 4–6) sessions were given, with
respondents often specifying that this depended on individual patients. There was a wide variation in the
length of time patients were kept on the caseload, ranging from a few weeks up to 4 years (or until
skeletal maturity).
The reason for referral to physiotherapy was for exercise prescription. Referrals were unlikely to be received
for a curve having a particular presentation (n= 12/19 said never or rarely) or for management/monitoring
of bracing (n= 11/19 said no patients), and there seemed to be no discrimination of referrals owing to the
age (n= 14/18 said no patients) or sex (n= 16/18 said no patients) of the patients. More than 50% of
physiotherapists (16/37) reported that no or few patients were using a brace.
Patient management
In most or all cases, treatments consisted of core stability exercises, strengthening, stretching, postural
correction and sensorimotor retraining. Manipulation, acupuncture and electrotherapy were never or rarely
used. In most cases, conservative treatments of AIS (i.e. not pre- or post-operative physiotherapy) were
provided at outpatient one-to-one appointments. Inpatient sessions or outpatient group sessions were never
or rarely used.
Training
Eight (22%) physiotherapists had received training and used specialist scoliosis approaches.
Beliefs about the effectiveness of physiotherapy
Beliefs that physiotherapy and exercise can limit curve progression were mixed. Responses varied between
‘never’, ‘rarely’ and ‘in selected cases’, with no real difference for pre- and post-pubescent adolescents.
Few physiotherapists believed that physiotherapy and exercise could reverse curve progression, and then
only in selected patients. The most common response to the question of whether or not physiotherapists
believed bracing was helpful was ‘only in selected patients’.
Involvement in research
Two physiotherapists (5%) were currently involved in research for AIS. A total of 16 (43%) respondents
said they would be happy for patients to be involved in a RCT that randomised them to exercises or
watchful waiting, with a number of comments about requiring consultant permission. Ten (27%)
respondents were interested in their patients participating in a full trial.
Discussion
Current conservative management of AIS in the UK comprises monitoring by spinal consultants with
periodic radiograph review (frequency dependent on maturity and risk of progression), with selected cases
being referred for individual outpatient physiotherapy for exercise prescription. Referral for bracing occurs
in a minority of selected cases.
There was a wide variation in the numbers of patients seen on a monthly basis at the different respondents’
NHS hospitals, owing to the fact that small and large centres were included in the study. An average of 10 new
and 23 follow-up patients per month (equivalent to approximately 150 new and 350 follow-up patients per
month from 15–20 centres) indicates that there is a sufficient pool of patients for a full-scale national trial.
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A majority (78%) of the responding spinal consultants reported that they would be willing to have their
patients involved in a RCT that randomised patients to either an exercise or control intervention.
Interestingly, a smaller proportion of the surveyed physiotherapists reported willingness to randomise
(43%), although there appeared to be a common free-text response that this would depend on the
opinion of the spinal consultant in charge of the care of the patient. Physiotherapists were more optimistic
about the ability of exercise to limit curve progression, with about 25% of respondents saying it could help
in selected cases. Virtually all physiotherapists and consultants said that physiotherapy would reverse curve
progression in no or rare cases. Overall, there appears to be favourable equipoise for the conduct of a
full-scale national trial that would randomise patients to exercise or monitoring.
Evaluating training needs was limited by the necessity for a brief questionnaire to maximise response.
From the findings of the survey it appears that a very small number of physiotherapists have undertaken
extended training in approaches for SSEs. What is reassuring is that the average physiotherapy respondent
managing patients with AIS has > 5 years’ experience working with the patient group.
The findings need to be interpreted with some caution for two reasons. First, the study is based on the
reporting and opinions of consultants and physiotherapists and not on actual observed practices. Second,
the response rate for the survey of orthopaedic clinicians was low at the individual level, although at a NHS
trust level nearly 80% of the listed trusts were represented via the individual clinicians. Non-responders
may be atypical, but the types of trusts represented varied from district generals to large university
teaching hospitals.
In conclusion, NHS trusts involved in specialist management of patients with AIS are providing variable
physiotherapy services.
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Chapter 4 Intervention development and delivery
Objectives
1. To develop and document a best evidence intervention of SSE treatment for AIS.
2. To determine adherence to allocated treatment arm (> 60% of adolescents attended required
exercise sessions).
3. To assess and finalise training requirements for the intervention.
Developing the interventions
A number of principles were taken into consideration in the development of the intervention package:
l the need to design an intervention that was reflective of best practice
l the need to ensure that the intervention was acceptable to the clinicians and patients (including
their families)
l the need to ensure that the intervention could be delivered within the context of the UK NHS in terms
of staffing and time
l the need to ensure that the intervention was documented to a standard that promoted consistency in
delivery and that would enable replication.
This was achieved by a triangulation of methods, including the survey of current practice, a review of
existing guidelines, evidence from the literature and expert opinion (Figure 1), and following guidance on
developing complex interventions.58
Deliverable





















FIGURE 1 Intervention design methods and considerations.
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Current practice
Current practice regarding conservative treatment for AIS was assessed as part of a nation-wide survey of
orthopaedic consultants and specialist physiotherapists (see Chapter 3 for more details). The results indicate
that the main components of conservative management of scoliosis in the UK are ‘watchful waiting’ and,
in a minority of cases, bracing. Although some NHS trusts offer other services, including referral to
physiotherapy for advice and/or exercises, these are not routinely offered within the NHS in the UK, and
survey responses suggest that only a small percentage of patients are referred to physiotherapy. The
majority of consultants at these centres rarely or never refer patients to physiotherapy for conservative
management of AIS.
Once diagnosed with AIS, patients generally will come under the care of a specialist spinal consultant.
Depending on the size of the curve and prognosis regarding potential progression, a monitoring plan will
be instituted to maintain regular evaluation of the spinal deformity. Typically, this will occur every 6 or
12 months and will involve some form of imaging, although the timing will alter depending on prognosis
and the speed of any changes. For 90% of patients with AIS, monitoring is the only ‘treatment’ they
will receive.
Clinical guidelines
We searched for but did not find UK guidelines concerning conservative management of AIS. The Society
on Scoliosis Orthopaedic and Rehabilitation Treatment, an international group dedicated to scoliosis
treatment and research, has produced a series of papers detailing the results of consensus exercises using
Delphi techniques. They state the aims of conservative management to be stopping curve progression;
preventing pulmonary dysfunction; treating any pain; and improving appearance via postural correction.59
A series of recommendations regarding conservative treatment were also made. These include:
l SSE programmes should be used and should include education, postural self-correction and integration
of postural correction into activities of daily living (ADLs).
l Exercise programmes should be individualised according to patients’ needs and curve type.
l SSEs should be performed regularly.
No specific recommendations were provided regarding the type of exercises or their exact frequency or
delivery method.
Evidence base
The majority of the studies included in the systematic review update described in Chapter 2 were not
published when the ACTIvATeS trial intervention was developed. At that time, the evidence base for the
effectiveness of exercise in AIS consisted of the Cochrane review published in August 2012,17 which
included publication of studies up to 30 March 2011. This review included two studies (154 participants):
the RCT by Wan et al.27 and the prospective controlled cohort study by Negrini et al.15
In order to ensure that we had the most up-to-date information, we reran the search strategies used in the
original March 2011 review. This yielded one new study,51 a RCT of Global Posture Re-education evaluated
with 20 patients. All of these were considered to be at high risk of bias in the latest update. The basic
exercise approach was broadly similar in two of the studies. However, the exercise intervention used by
Wan et al.27 differs greatly from the consensus within Europe where exercises are used routinely as
treatment for AIS (see Table 2 for further intervention details).
The Controlled Trials Register (International Standard Randomised Controlled Trial Number Register) was
also searched for any current trials investigating exercises as treatment for AIS, but no further trials were
identified at that time.
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Expert opinion
A crucial part of the development of the intervention was the advice received by clinicians. Most notably,
a consensus meeting was held with 17 specialist physiotherapists from across England to gain further
understanding of normal practice within typical NHS clinics and to assist in the design of the exercise
intervention. Invitations were made through professional forums (interactive Chartered Society of
Physiotherapy), links with large NHS centres and private providers (Scoliosis SOS Clinic, London, UK).
It needed to be feasible to perform the SSE intervention within NHS outpatient clinics, taking into account
normal appointment duration and commonly available rehabilitation materials. A list of exercises described
in the literature, along with others proposed by various therapists, were examined in detail and decisions
made as to which of these were the most important. A consensus was reached through voting on
inclusion of individual exercises. The results of this were used to guide the design of the programme used
in the feasibility study. Discussions as to what the control intervention should consist of were facilitated by
the study team. Feedback regarding the design of the online tools and paperwork associated with the trial
were also provided by patients and clinicians.
Control intervention
At the beginning of the study we understood that current standard practice for the patient group being
investigated consisted of advice, monitoring under the care of a specialist spinal consultant and, in a small
proportion of patients, bracing. This was confirmed in the survey of current practice.
We anticipated that participants randomised to the control arm would receive one or two sessions with a
physiotherapist, which would encompass musculoskeletal assessment, information and advice regarding
their condition and support groups (e.g. SAUK), and, if relevant, information about brace use and care.
A study assessing the education needs of patients with AIS found that patients with scoliosis want to
know about the following topics:60
l What is scoliosis and what causes it?
l Will it get better?
l What are the treatment options and what happens now?
l Will I need an operation?
l How will it affect me later in life?
Consultants who also took part in this research suggested that the most frequently asked questions by
patients were about:
l the causes or aetiology of scoliosis
l the natural history of scoliosis
l the clinical presentation of scoliosis
l the type of management, including benefits and risks
l websites and special-interest groups to contact for more information.
Consultants emphasised the need for:
l evidenced-based information
l patients’ anxiety and the emotional aspect of living with AIS to be addressed
l clear information about the natural history of AIS to be provided
l ways for patients to contact other patients with AIS who have/have not had surgery to be provided.
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Therefore, the advice session with the participant and their family included:
l a description of AIS and its causes
l current treatment approaches: monitoring, bracing and surgery
l self-help tips, as outlined in the NHS Choices ‘Self-help’ information page
l talking to others
¢ exercising: advice about general exercise and being active
¢ reassurance
l sources of information, for example SAUK website61
l brace care (if appropriate).
The design of the control intervention was consistent with standard best practice in the UK, as evidenced
by our clinician survey and by discussions with a number of experienced therapists. The needs of the trial
required a control intervention that would appeal to patients so that they would be happy to take part,
while at the same time not containing any of the ‘active’ ingredients of the exercise intervention.
It was anticipated that a single session would be sufficient for delivery of the control intervention.
However, depending on the needs of the patient, a further session was also available if required.
The control intervention can be summarised as follows:
l between 1 and 2 sessions with a physiotherapist
l brief assessment, including story of diagnosis, educational needs, worries or concerns of family,
current activity levels, any symptoms related to AIS
l education about condition, ‘self-help’ advice and information about support groups and
other resources
l scoliosis information pack
l advice about bracing if required.
Participants continued to attend for orthopaedic review as per standard practice at their centre.
Exercise intervention
The overall aims of the exercise intervention were based on the European guidelines for the management
of AIS.59,62 Broadly, they were to avoid surgery and/or bracing where possible. The specific objectives of the
exercise intervention were:
1. to achieve ASC of spinal deformity
2. to address a restricted range of movement that may prevent ASC
3. to achieve maintenance of the self-corrected position during movement, including integration in
activities of daily living
4. to improve sensorimotor integration and balance reactions while maintaining the corrected position
5. to provide education and support for the participant and family
6. to promote strategies to encourage adherence to the exercise programme.
The primary objective was to teach the patient to be able to self-correct their spine (ASC) to minimise the
deformity as much as possible. Maintenance of this correction and integrating it into ADLs was also a vital
component of the programme. Secondary objectives included addressing any range of motion (ROM),
strength or sensorimotor deficits that may contribute to the condition.
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Originally, we proposed to utilise the exercises proposed by Wan et al.,27 supplemented by some of the
SEAS techniques, as they have the greatest theoretical and research evidence to support their use.
However, given that the programme used by Wan et al.27 was designed for a specific curve type, and that
the authors’ approach was very different from that used in the majority of other studies, the decision was
made to base the ACTIvATeS exercise programme on the SEAS approach. This uses concepts broadly in
line with most other European schools of SSE.
Participants were asked to carry out exercise primarily as a daily home exercise programme with initial
physiotherapy assessment and regular therapy review sessions (between six and nine sessions over 6 months)
to provide support, encourage adherence and allow monitoring and progression of the exercises. Although
some clinicians, particularly those following the European schools of thought, advocate prolonged inpatient
exercise programmes, recent evidence suggests that such intensive programmes that disrupt normal schooling
and socialisation are not necessary.63 The intervention was delivered by UK-registered physiotherapists with
expertise in scoliosis and/or musculoskeletal paediatrics. All physiotherapists were NHS employees who treated
trial participants alongside their normal caseload. In all centres, therapists delivered both the usual-care
components and the exercise programme to participants.
Content of the exercise intervention
Each participant was assessed by their physiotherapist and given an individualised exercise programme
based on the presenting spinal deformity. The first step of the exercise programme was to teach the
participant to correct their posture (ASC to reduce the spinal deformity). Participants were also given
additional exercises that progressively challenged their ability to maintain the corrected posture by altering
position, adding load or resistance, adding movement or distractions and incorporating it into activities of
daily living. Exercises to address any secondary impairments (e.g. balance, ROM, strength) were also
included to be used where required.
Alongside the exercise programme and adherence strategies, the physiotherapist also provided education,
advice and support for the participant and family, similar to that provided in the control intervention.
All treatments provided during each session were recorded in a detailed log.
Adherence
Adherence is defined as how closely a patient’s behaviour is aligned with a prescriber’s recommendations.64
Adherence with any exercise programme is vital to ensure that there is sufficient dosage received in order to
effect a change. Unfortunately, patient adherence with home treatment programmes is typically low.
Reasons for this include a lack of understanding of how home treatment may directly benefit patients
personally; patients’ lack of confidence in their own ability; intrusion into normal life; and various other
barriers (both real and imagined). This may be compounded by the age of patients with AIS (i.e. adolescents).
Many of the approaches in Europe provide extensive supervised sessions. However, it is not feasible within the
UK NHS to provide supervision for the duration and frequency reported in the literature (e.g. 5 days/week for
4 weeks65). We aimed to maximise adherence to the prescribed exercise regimen by integrating evidence-based
adherence strategies66,67 into the exercise programme to counter these factors, utilising behavioural methods and
techniques including exercise contracts, an online exercise diary and an online chat forum (see Appendices 4
and 5).68 The behavioural strategies have been successful in other areas of health intervention for adolescents.
Exercise diaries are effective in improving adherence to home exercise programmes, particularly if the participant
is aware that the diary is being monitored by a health professional.69
The online forum was designed as a means by which the participants in the exercise intervention arm
could communicate with each other and discuss issues both related and unrelated to AIS as well as their
involvement in the ACTIvATeS study. Participants could also use the forum to ask questions of the
physiotherapists. The forum was moderated by the central study team.
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The online exercise diary was part of the same website as the forum. It consisted of a calendar and a series
of drop-down menus from which physiotherapists could select exercises for the home exercise programme.
Each exercise was represented by a photograph or a video and came with pre-loaded instructions, which
could be modified. Participants were then able to access the online diary at home and check-off exercises
when they had performed them.
Summary of scoliosis-specific exercise programme intervention
The programme involved between six and nine appointments spread over 6 months and was designed
following a review of the available literature and a professional consensus meeting of specialist UK
physiotherapists. We added a number of additional elements designed to increase long-term effectiveness,
including standardised progression and specific adherence strategies. The programme included
components to address all the aims described earlier in this section. An individualised programme could be
created by selecting and progressing each exercise according to each participant’s capabilities.
The programme was performed at home as well as in the clinic in order to stimulate psychomotor or
muscular adaptation.70 The experimental intervention can be summarised as follows:
l SSE programme involving between six and nine contact sessions with the physiotherapist spread
over 6months
l information and advice to patients about their condition and self-management
l an emphasis on teaching the participant to be able to achieve ASC of spinal deformity
l a menu of exercises aiming to:
¢ achieve maintenance of the self-corrected position during movement including integration
into ADLs
¢ address secondary factors including restricted range of movement, strength, sensorimotor and
balance deficits that may inhibit ASC
l a home exercise plan with exercises being performed daily
l a standardised protocol for progression and regression of exercise difficulty
l strategies to improve programme adherence
l participants continued to attend for orthopaedic review as per standard practice at their centre.
Therapist training
In order to standardise the treatment provided, therapists attended two training sessions, including a practical
demonstration and treatment simulation with a patient with AIS, where they were instructed in how to
treat participants in accordance with to the trial protocol. Therapists were provided with treatment manuals that
comprehensively described the rationale for the study, intervention protocols, including a session-by-session
guide, and required research processes. None of the proposed interventions was beyond the scope of normal
therapy practice.
Quality assurance
A clinical research fellow ensured adherence to study protocols at all sites. Periodic observations of
treatment appointments for all physiotherapists were carried out. Treatment logs and notes were audited
and observations of control and experimental arm intervention sessions were made.
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Piloting the interventions
Two physiotherapists at two separate trusts who were experienced in providing conservative treatments
for patients with AIS agreed to pilot the exercise intervention within their current caseload prior to
commencing the randomised feasibility study. Issues with computer access and administrative procedures
were addressed. The content of the exercise intervention was reported to be acceptable with no major
changes required.
Delivery of the interventions within the randomised
feasibility study
Attendance and treatment logs
Physiotherapists were asked to complete treatment for all participants within 6 months of randomisation
in order to gauge short-term effects. Fifty-eight participants took part in the randomised pilot feasibility
study. Treatment for participants in the exercise arm was completed, on average, within 6 months of
randomisation at two sites and within 9 months of randomisation at a further site (Table 13). Final figures
for this will not be known until those participants still receiving treatment have completed the course.
Table 14 presents attendance rates for the different treatment arms by centre. Table 15 details how many
sessions were attended by the participants in each arm.
All 29 control arm participants had completed their treatment by report date, with only one having more
than one session (two sessions in total). None of the control participants declined further treatment or
failed to attend.
Of the 29 exercise arm participants, 16 had either partially or fully completed treatment by report date
(including three who declined further treatment), 10 were still receiving treatment, two had not responded
to attempts to book an initial session and one remained unclassified.
Three out of the four NHS trusts were able to commit to up to nine sessions over a 6-month period within
their current NHS resources. One trust was unable to manage between six and nine sessions for exercise
programme participants, owing to limited resources. This was reflected in the median number of treatment
sessions for the exercise arm participants, which was seven or higher at the two trusts with participants
who had completed treatment sessions but only 3.5 at the trust with resource issues.
TABLE 13 Timing of delivery of interventions
Centre
Days since randomisation, median (IQR, n)
Advice and education Exercise programme
First Rx Last Rx
Number of
sessions First Rx Last Rx
Number of
sessions
ROH 23.5 (22.0, 10) 23.5 (22.0, 10) 1.0 (0, 10) 27.0 (10.0, 5) 153.0 (48.0, 5) 7.5 (5.3, 5)
NOC 15.5 (2.5, 10) 15.5 (2.8, 10) 1.0 (0, 10) 14.0 (7.8, 8) 106.0 (81.5, 8) 3.5 (2.3, 8)
FRE 42.0 (6.0, 5) 42.0 (6.0, 5) 1.0 (0, 5) 43.0 (24.0, 3) 260.0 (28.5, 3) 7 (1.5, 3)
JCH 16.5 (14.8, 4) 16.5 (14.8, 4) 1.0 (0, 4) – – –
Total 19.0 (23.0, 29) 22.0 (25.0, 29) 1.0 (0, 29) 22.0 (20.8, 16) 155.0 (83.5, 16) 5 (3.8, 16)
FRE, Frenchay Hospital, Bristol, UK; JCH, James Cook Hospital, Middlesbrough, UK; NOC, Nuffield Orthopaedic Centre,
Oxford, UK; ROH, Royal Orthopaedic Hospital, Birmingham, UK; Rx, treatment.
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It is expected that the overall median number of sessions (currently five) will increase to above the pre-defined
minimum threshold of six sessions once the fourth site completes treatment of their exercise arm participants.
All sites were asked to hold the initial treatment session within 4 weeks of randomisation, and, ideally,
within 2 weeks. Three of the four sites were successful in complying with this request (see Table 13).
At two of the four sites, patients attended the initial treatment session at a median time of approximately
2 weeks from randomisation date. At one trust, the initial treatment session occurred at a median time of
between 3 and 4 weeks. Participants were seen initially at a median time of 6 weeks at the remaining site.
There was no difference between arms for time to initial attendance.
Table 16 details the content of each treatment session as recorded by the physiotherapists on the
treatment logs for each participant. Very high figures for provision of the different information categories
were recorded for both the control and exercise arms. The low figures for brace information (provided to
just over 50% of participants) reflect the low number of participants being braced. The core component of
the exercise programme (ASC) was provided to 94% (15/16) of exercise arm participants, with high figures
for stabilising, balance and abdominal (core) strengthening exercises. In terms of treatment contamination,
one control participant had a previous exercise programme reviewed and progressed when she attended
her trial assessment and advice session.
TABLE 15 Number of sessions attended by participants, by arm
Arm
Number of sessions attended by participants
TotalUnclassified
Treatment not








1 (3) 10 (34) 2 (7) 0 (0) 2 (7) 3 (10) 1 (3) 4 (14) 1 (3) 1 (3) 1 (3) 3 (10) 29 (100)
TABLE 16 Types of treatments provided
Type of
treatment
Participants included in treatment, n (%)
Advice and education (maximum two sessions,
n=29 participants) (total number
of sessions=30)
Exercise programme (maximum nine sessions,





28 (97) 16 (100)
Assessed
function
29 (100) 15 (94)
Assessed
impairment
26 (90) 14 (88)
Information:
AIS




29 (100) 16 (100)
continued
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TABLE 16 Types of treatments provided (continued )
Type of
treatment
Participants included in treatment, n (%)
Advice and education (maximum two sessions,
n=29 participants) (total number
of sessions=30)
Exercise programme (maximum nine sessions,




29 (100) 16 (100)
Information:
other
29 (100) 16 (100)
Information:
brace




29 (100) 15 (94)






























1 (3) 16 (100)
GP letter 28 (97) 16 (100)
Other
treatment
7 (24) 0 (0)
GP, general practitioner.
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Use of the online exercise diary
At baseline, the vast majority (98%) of participants had daily access to the internet in their home,
suggesting that there would not be an issue with accessing the online exercise diary.
Of the 18 participants who had completed the treatment process, 14 had used the online exercise diary
(Table 17). Three participants reported problems with access to the online facilities owing to incompatibility
issues with some internet browsers. Solutions to these problems were provided, although these
participants in general either did not use the diary or reported low usage rates.
There was wide variation in the number of exercises prescribed, and, therefore, the number of exercise
days counted for the 16 participants who were partial or full treatment completers (range 51–1164
exercise days counted). The six participants who completed treatment sessions (attended between six and
nine sessions) completed, on average, 80% of the prescribed exercises.
The 10 participants who partially completed treatment sessions (attended < 6 sessions) completed, on
average, 24% of the prescribed exercises.
TABLE 17 Use of online exercise diary
Participant Exercise days seta Exercise days completed %
Treatment completer 1 209 150 72
Treatment completer 2 279 214 77
Treatment completer 3 97 97 100
Treatment completer 4 122 122 100
Treatment completer 5 335 97 29
Treatment completer 6 51 51 100
Partial treatment completer 1 84 18 21
Partial treatment completer 2 1164 281 24
Partial treatment completer 3 903 138 15
Partial treatment completer 4 480 206 43
Partial treatment completer 5 899 845 94
Partial treatment completer 6 671 125 19
Partial treatment completer 7 223 4 2
Partial treatment completer 8 280 0 0
Partial treatment completer 9 58 0 0
Partial treatment completer 10 583 124 21
Treatment non-attender 1 0 0 0
Treatment non-attender 2 0 0 0
Total 6438 2472 27
a Exercise days= (number of days for which exercise 1 was set)+ (number of days for which exercise 2 was set) +. . .,
e.g. bridging (7 days)+ASC in sitting (21 days)= 28 exercise days.
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Use of the online forum
Only four of the exercise programme participants used the online forum, providing seven posts. Attempts
were made to increase activity with various challenges and information requests but this had little impact.
Feedback from the qualitative study indicated that participants were reluctant to use the forum owing
to the presence of other adults and also because of the availability of other social media sites.
Therapists’ ratings of adherence and ability to correct curve
After the last treatment session physiotherapists were asked the following:
Overall, how well do you think the participant completed the programme according to what was
agreed? (On a scale of 1 to 7, where 1= not at all and 7= completely.) Physiotherapists’ mean (SD)
rating of adherence was 5.6 (SD 1.4).
Feedback on control intervention
We asked all of the participants of the control intervention to provide written feedback on their experience
of the trial intervention and to return this to the study team in a pre-paid envelope. We asked the
participants and their parents, ‘How do you feel about the treatment that you received as part of the trial?’
and ‘How do you feel about the treatment that your child received as part of the trial?’, respectively.
We received five forms from the 29 participants who had completed their treatment. All recorded
favourable comments about the control intervention, although some indicated that they would have
preferred to have had the exercise intervention if they could have chosen.
Discussion
We have developed and manualised a best-evidence intervention of SSE treatment for AIS. Feedback from
therapists was captured in the qualitative study and is described in Chapter 7.
As would be expected, adherence to allocated treatment arms was variable. All control arm participants
attended at least (and usually) one session as per the protocol. Participants of the exercise programme arm
varied in their adherence. Data from 16 participants suggest that 38% of these participants had attended
the minimum requirement of six sessions, although for eight of these participants the trust providing
treatments was unable to provide the minimum six sessions. For the remaining eight participants,
75% (6/8) attended a minimum of six sessions, indicating a promising adherence rate where resources
were available.
Use of the online exercise diary appeared to mirror adherence to face-to-face sessions, such that those
participants who completed at least six treatment sessions completed, on average, 80% of exercises
prescribed, whereas the partial treatment completers only performed 24% of prescribed exercises.
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Chapter 5 Patient and public involvement
Patient and public involvement (PPI) – the development of an active partnership between patients and/ormembers of the public and researchers71 – is now recognised as an increasingly important and integral
part of the research process. Patients and members of the public are able to offer researchers unique
perspectives, skills and experiences that may prove invaluable to the research but that would otherwise
be unavailable. Patients living with a specific illness or condition, for example, may have very different
views and priorities to researchers about what will improve their quality of life. We believed the
recommendations made following this feasibility study would have a greater focus and relevance for
patients with AIS and their families if PPI representatives were consulted throughout the study.72
We are conscious that sourcing and appraising quality and impact of PPI research relies on good-quality
reporting and have, therefore, utilised the Guidance for Reporting Involvement of Patients and Public
(GRIPP) checklist for guidance.73
Objective
To gain user input in all relevant stages of the treatment and protocol design.
Sourcing patient and public involvement
Links with patients and the public for this study were made in a number of ways, including by means of
the national patient charity SAUK, consultant spinal clinics and informal individual contact. This resulted
in three patients with AIS and their families providing consultation at multiple points in the research.
Consultation was provided in a number of formats, such as face-to-face meetings, telephone or e-mail.
Mechanisms for involvement in project work do not necessarily allow for all voices to be heard, and,
therefore, we were very conscious of ensuring that children would feel able to contribute. We did not
provide training for roles but ensured that clear explanations for the reasons for seeking PPI and
expectations of input were given. We offered funding for time and travel costs where appropriate.
Patient and public involvement activity
When we contacted PPI representatives we sought information about a number of areas we felt were
crucial to assessing and improving feasibility of a study evaluating the effectiveness of SSEs.
First, we sought information about issues surrounding participation, that is, the approach, patient
information, the consent process and documents, and the burden of clinical assessments. Second, we
sought views on the interventions and associated documentation (online and hard copies). Third, we asked
about outcome measures and the means by which they were collected.
A family provided input into the design of the participant information sheets; initial draft documents were
sent to a family who had three children of different ages with AIS and they provided detailed suggestions
on ways to improve the information sheets. This family also attended the physiotherapy training day, at
which they provided feedback on the exercise programme and online materials, and contributed to general
discussions about the arrangements for the study. Further comments on the exercise programme were
provided from another young person with AIS and her mother, who also assisted with the development of
the online materials, including modelling for photographs and videos of the exercises.
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Prior to commencing the full qualitative study, a young person and their parents were consulted and their
feedback received on the interview schedule, the consent process and the opportunity to interview
patients and parents separately. A pilot interview was conducted with this family. They also reviewed the
questionnaires to be used in the study.
A representative from SAUK sat on the Independent Monitoring Committee.
Results/impact of patient and public involvement
With regard to participation in a trial, PPI feedback was very positive, and parties were very keen to hear
about the research. Our suggestion to seek consent/agreement from both patients and their families was
validated and PPI representatives helped us to make minor modifications to the consent forms.
We made significant changes to the child’s version of the patient information sheet with the help of PPI
representatives and were commended for the resulting document by the ethics committee. Following a
suggestion from at least one PPI representative, we provided all three variations of the patient information
sheets as a pack to ensure patients and parents had a choice of materials to read.
Following demonstration of the online materials, we received suggestions on how we could improve
content and layout for the online exercise diary and the online forum, which resulted in changes being
made. One PPI representative patient and parent assisted by modelling for photographs and videos of
exercise performance for the online exercise diary.
We made minor wording changes to questionnaires and improvements to the online exercise diary
following PPI feedback.
Discussion
Through involvement of patient and public representatives, we have refined the processes and
documentation for approaching patients and their families for a study, providing and documenting
physiotherapy treatments and measuring intervention outcomes.
We were aiming for a collaborative approach to the PPI for this study, but it was more consultative in
nature. We found it difficult to maintain involvement with PPI representatives owing to their other
commitments, which were mostly based around schooling. This was a challenge not limited to the PPI
aspects of the study.
For a main study we would recommend taking further time and resources to recruit a larger number and
more diverse sample of PPI representatives to ensure a continuous source of collaboration. We also
suggest that we should engage more closely with SAUK to utilise their infrastructure of membership and
regional meetings to raise awareness of the study and the opportunity of contribution.
We are unaware of any previous research studies on AIS incorporating PPI representation so this feasibility
study should be viewed as the very start.
PATIENT AND PUBLIC INVOLVEMENT
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Chapter 6 Randomised feasibility study
Objectives
1. To determine the rate of recruitment and if the pre-specified recruitment rate could be achieved.
2. To determine the acceptability and uptake of randomisation.
3. To determine data quality and completeness.
4. To estimate the SD of a sample recruited from a generalisable selection of secondary care settings.
5. To evaluate the feasibility of the ISIS-2 (Integrated Shape Imaging System 2, Oxford Metrics Group,
Oxford, UK) outcome measurement.
6. To estimate the cost of providing treatment, control and training.
Methods
Design
A multicentre randomised feasibility study.
Settings
Four centres were selected from 35 NHS trust hospitals specialising in scoliosis management and surgery.
The 35 trusts were those listed by SAUK/British Scoliosis Research Foundation as having clinicians actively
managing and performing surgery for patients with scoliosis. We originally planned to run the randomised
study in three of these NHS trusts. The sites were chosen to represent a range of the types of hospital
likely to be eligible to recruit for a main study to ensure we got a representative estimate of recruitment
rate and baseline variability. Some of the three sites we had worked with before, others we had not
worked with previously. Some sites had not participated in research previously and had no specialist
physiotherapy service. Sites were of a median size for scoliosis centres listed by SAUK/British Scoliosis
Research Foundation. As a result of delays in obtaining governance approvals, we added an additional
site to ensure that we reached our sample size target. The fourth NHS trust was chosen based on
collaborations with researchers and clinicians that had evolved in the early stages of developing the study
as well as on the availability of an ISIS system at the centre.
Participants
Inclusion criteria:
l 10- to 16-year-olds with AIS
l mild to moderate AIS, defined by a Cobb angle of between 10° and 50° (measured radiographically).
Exclusion criteria:
l individuals who had had previous surgery or were on a waiting list for spinal surgery within the next
6 months
l individuals with non-idiopathic scoliosis, for example congenital malformations, syringomyelia,
neurofibromatosis, spina bifida, polio or cerebral palsy.
Other treatments including bracing and previous physiotherapy were not exclusion criteria.
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Interventions
The control intervention consisted of one or two sessions of education and advice delivered by a
physiotherapist. This was compared with an experimental intervention consisting of between six and nine
sessions of education, advice and a programme of SSEs delivered by a physiotherapist, supported by a
daily home exercise programme. Full details of the interventions and their development are provided in
Chapter 4.
Procedures
Randomised feasibility study procedures are summarised in a flow chart in Appendix 1.
Screening and recruitment
Participants were recruited directly from spinal deformity or scoliosis clinics. Patients with AIS were
approached to participate in the feasibility study by clinicians supported by research clinicians (nurses
or physiotherapists).
The screening and recruitment systems were tailored to individual sites, so, in some sites, research
clinicians would be present in clinic and discuss the study with patients and, at others, clinicians would
perform the screening and pass details to the research clinicians to contact patients and families at a later
date. We also piloted an additional recruitment strategy at the fourth site, whereby a specialist nurse
approached patients who appeared to be potentially eligible according to hospital records and were due to
attend a new patient or review clinic appointment in the next 3 months. They were then booked in for a
designated clinic appointment if they were interested in participating in the study.
Screening logs were recorded at two stages: (1) screening was performed in spinal clinics; and (2) subsequent
screening was performed on the telephone by research clinicians. These logs were returned to the central study
team at the end of each month of activity.
Patients were invited to a research clinic assessment where a trained research clinician rechecked eligibility,
responded to any questions about the study and, if appropriate, took written informed consent, assessed
and randomised the patient.
Informed consent
We followed the Medical Research Council guidance on seeking consent from children to participate in
research.74 Where a child was assessed as having the capacity to consent to take part in the study we
sought his or her consent. In addition, we sought agreement from parents to allow their children to
participate. Where a child was judged not to have the capacity to consent to participate, consent was
obtained from his or her parent provided agreement was also obtained from the child. Thus, in all patients
we had agreement (either consent or assent) from both the child and the parent. Researchers responsible
for obtaining consent were provided with training in seeking consent from children and assessing capacity
to consent.
We developed three versions of patient information sheets to provide potential participants and parents
with information about the possible risks and benefits of taking part in the trial: one for younger children
unlikely to have capacity to consent; one for older children likely to have capacity to consent; and one for
parents. All three patient information sheets were provided as a pack to ensure that patients and their
parents had a choice of materials to read. They were developed with the help of patients and parents.
Baseline assessment
Baseline assessments were conducted by research clinicians who had received training in the measurement
protocol. The assessment consisted of self-report questionnaires and physical measurements to capture
characteristics, as shown in Table 18.
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TABLE 18 Outcome measurements
Type and method of measure Measurement (units/scale) Time points taken
Primary outcomes
Spine curvature Primary Cobb angle from radiograph (°) Baseline and 6 months
Characteristics
Age, sex, ethnic group Self-report questionnaire Baseline
Height, weight, body mass index Standing and seated height (m)
Weight (kg)
Baseline and 6 months
Pubescent status Onset of puberty and age of occurrence Baseline
Skeletal maturity Risser classification (0–5) from radiograph
Pre or post menarche
Baseline and 6 months
Treatments received Current bracing status
Previous exercise treatments received
Baseline and 6 months
Secondary outcomes
Disease-specific function SRS-2275 Baseline and 6 months
Participant perceived
spinal deformity
SAQ76 Baseline and 6 months
Generic function PODCI77 Baseline and 6 months
HRQoL EQ-5D
HUI
Baseline and 6 months
Coronal and sagittal
curve balance
Coronal and sagittal balance calculated from radiographs Baseline and 6 months
Topographical spinal deformity ISIS-2 system measurements Baseline and 6 months
Treatment preference Control or experimental intervention (with the awareness




Seven categories ranging from vastly improved to
vastly worsened
6 months
Perceived benefit or harm from
study treatments
Five categories ranging from substantial benefit to
substantial harm
6 months
Treatment satisfaction Seven categories ranging from extremely satisfied to
extremely dissatisfied
6 months
Exercise performance Participant-reported frequency
Online exercise diary output
6 months
Brace wearing status Currently wearing brace (Y/N) Baseline and 6 months




AEs AEs or SAEs During treatment and
6 months
N, no; PODCI, Pediatric Outcomes Data Collection Instrument; SAE, serious adverse event; SAQ, Spinal Appearance
Questionnaire; Y, yes.
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We anticipated that the primary outcome measure for a main study would be progression/stabilisation of
curvature quantified by Cobb angle. This is measured using standing posteroanterior radiographs of the
full spine and assessing the lateral curvature of the spine. To do this, the most tilted vertebra above and
below the apex of the curve is identified. The angle between intersecting lines drawn perpendicular to the
top of the top vertebra and the bottom of the bottom vertebra is the Cobb angle (Figure 2).
Other measures that we collected from radiograph were the Risser classification and coronal and sagittal
spinal balance. Risser classification divides the steps of ossification and fusion of the iliac apophysis into
six stages (0–5), where stage 0 describes no apophyseal ossification and stage 5 represents complete
ossification and fusion. This provides an indication of skeletal maturity, which in turn helps to predict
growth potential and velocity and, therefore, likelihood of curve progression.78 Risser classification is
probably the most widely used indicator of skeletal maturity, although correct classification relies on a











FIGURE 2 Measurement of Cobb angle.
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Coronal balance was evaluated by measuring the horizontal distances between two lines in millimetres (mm);
one vertical plumb line is drawn downwards through the centre of the C7 vertebral body and another vertical
line is drawn upwards from the centre of the S1 vertebral body. The spine was considered to be balanced
when the difference between these two lines was < 40mm.79 Sagittal balance was evaluated by measuring
the distance between a vertical line drawn up from the posterosuperior aspect of the S1 vertebral body
and the plumb line down from the centre of the T1 vertebral body. Sagittal balance can be divided as negative
or neutral/positive.79
Details and timings of most recent radiographic images were obtained from patient records. Cobb angles,
spinal balance distances and Risser grades were calculated/recorded by spinal consultants at individual centres.
Some NHS trusts have invested in topographical measurement equipment that allows for assessment of a
representation of the Cobb angle and rib hump by means of a digital photographic image rather than
exposure to X-rays. The ISIS-2 system was developed as a low-cost method to reduce the dependence
on serial radiography and to reduce radiation exposure when monitoring spinal deformity.80 The system
produces a version of the Cobb angle (although this is known to not correlate completely with
radiographic versions) and volumetric asymmetry. One of the study objectives was to evaluate the
feasibility of using the ISIS-2 topographical measurement system in all centres in the main study.
Disease-specific quality of life was measured using the SRS-22, the most widely used patient-reported outcome
measure, which contains 22 questions covering five domains (function/activity, pain, self-perceived image,
mental health and satisfaction). It has been demonstrated to be valid, reliable and responsive to change, with a
minimally clinically important difference of 13 points out of 100 for the sum score.81
Patient-perceived spinal deformity was measured using the Spinal Appearance Questionnaire (SAQ). In its
refined format, it has two domains – appearance (10 items) and satisfaction (4 items) – and has been
shown to be valid and reliable,82 although a minimally clinically important difference has yet to be derived.
A generic orthopaedic function measure was also collected in the form of the Pediatric Outcomes Data
Collection Instrument (PODCI). This covers eight domains (upper extremity function, transfers and mobility,
physical function and sports, comfort, happiness, satisfaction with symptoms, expectations of treatment
and global functioning) on an overall scale of 0–100, with 100 being the highest level of function. It has
been shown to have good psychometric properties.77,83
Randomisation
Randomisation was carried out on an individual basis using the Warwick Clinical Trials Unit telephone
randomisation service. Randomisation was stratified by centre and age (10- to 13-year-olds vs. 14- to
16-year-olds) to control for any local differences in case mix between sites. Allocation was concealed from
the research clinicians involved in outcome measurement. Maintenance of blinding was assessed by asking
research clinicians whether or not they had been unblinded at the 6-month follow-up point.
Treatment organisation
Following the baseline research clinic appointment, participants were informed that the physiotherapy
department would contact them within 2 weeks to arrange their initial appointment. Allocation was
emailed directly to physiotherapists who informed the participant of their allocation at this initial
appointment. Physiotherapists maintained a log of treatments provided at each session. If participants did
not wish to continue treatment, physiotherapists would clarify if they also wished to withdraw from the
feasibility study entirely. This information was passed to the central study team.
Follow-up assessment
Outcome measures were taken at 6 months post randomisation during face-to-face research clinic
appointments, as detailed in Table 18. If participants were unable to attend these clinic appointments, we
attempted to obtain core data via postal or telephone questionnaire.
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Sample size requirements
We sized the pilot study in order to estimate the baseline variance in the outcome measures, which will
be one of the most important drivers of a sample size estimate for a definitive trial. A minimum of 30
participants are needed to estimate the variance of parameters underlying the sample size estimate.84 We
chose a target of 50 because this allows for better estimation of recruitment rates at each of the centres.
By aiming to recruit 50 participants from three centres over the course of 12 months, we were pre-specifying
an average recruitment rate of 1.4 participants per centre per month. In our original proposal we anticipated
that at least 400 patients would be required for a definitive trial. If this pre-specified rate was achieved for
15–20 sites, it would require between 16 months and 20 months to complete, which is an acceptable
time frame.
Clinical reporting/analysis
Pilot RCT data are summarised and reported in accordance with Consolidated Standards of Reporting Trials
(CONSORT) guidelines for RCTs where possible.85 The purpose of the statistical analysis was not to make
comparisons between groups but to compare against the progression criteria we set. We report the
number of participants approached, the numbers meeting the eligibility criteria, the numbers agreeing to
randomisation, the numbers attending the trial treatment sessions, the overall proportion of people who
attended 60% of the sessions and use of the online exercise diary. Completion of measures is recorded
alongside descriptive data. Only an observed data set has been used, as imputation was not appropriate.
Withdrawals from treatment, withdrawals from the trial, AEs and serious adverse events (SAEs) are reported.
Health economics reporting/analysis
The study collected data on the use of services within the health-care system and other sectors of the
economy, as well as on broader costs to society, in an attempt to capture relevant components that
comprise the overall cost of treating AIS. Key items included data completeness and the costs of the
control and experimental interventions.
Data were collected from information gathered via the study participant questionnaires completed by
participants, their parents and research physiotherapists at baseline and 6 months post randomisation.
Questionnaires captured the frequency of use of community-based health and social care services, number
and duration of admissions to inpatient wards, number of diagnostic tests, use of outpatient services
(classified as orthopaedic/spinal, paediatric, physiotherapy, orthotics/bracing), medication use and
equipment provided, indirect costs borne by parents and carers as a result of attending hospital visits, as
well as direct non-medical costs (including travel expenses), attributable to the child’s health state. The
parent-completed questionnaires recorded employment status, weekly working hours, self-reported annual
income and work-days lost as a result of the child’s health state.
To measure effectiveness, two multiattribute utility measures were piloted in the study, the EuroQol EQ-5D-3L
questionnaire and the HUI, at baseline and 6months.
The practicalities and difficulties associated with an assessment of the cost to providers, individuals and,
more broadly, to society entailed by the introduction of the exercise intervention, along with the
identification of appropriate sources of unit cost data, were addressed. A NHS and Personal Social Services
perspective was adopted for the costing component of the feasibility study.86
Data on consumable use were taken from the study records. Similarly, physiotherapist training time, length
of treatment sessions and programming input were obtained using primary research methods.
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Valuation of resource-use cost data
The unit costs for resources used for the implementation of the exercise programme were mainly obtained
from the ACTIvATeS feasibility study records, apart from the unit costs of physiotherapists’ time, which
were obtained from the Personal Social Services Research Unit’s Unit Costs of Health and Social Care 2013
cost compendium87 (Table 19; see also Tables 39–41). Unit costs for the broader resources used by
adolescents during the study were obtained from a range of primary and secondary sources (see Table 1).
Estimation of unit costs used followed recent guidelines on costing health and social care services as part
of health economic evaluations. Unit costs for hospital- and community-based health and social care
services were derived from the NHS Reference Costs (2012–13) (Department of Health 2013)88 and the
Personal Social Services Research Unit’s Unit Costs of Health and Social Care 2013 cost compendium.87
A list of all medications used was collated, and costs for individual preparations related to idiopathic
scoliosis were identified for inclusion in a prospective trial-based economic evaluation. This list included
musculoskeletal drugs, central nervous system drugs, endocrine system drugs, skin drugs, ear drugs, nose
and oropharynx drugs, obstetrics drugs, gynaecology and urinary tract disorder drugs, and nutrition and
blood agents. The drug prescription costs were obtained from the Health and Social Care Information
Centre Prescription Cost Analysis database.87 All unit costs were expressed in GBP (£) and valued at
2012–13 prices.
TABLE 19 Unit costs of health and social care resource items
Resource item Unit
Mean cost
(£ per unit) Sources
GP Session 45.00 PSSRU
GP Home visit 292.00 PSSRU
GP Telephone call 27.00 PSSRU
District nurse Hour 48.00 PSSRU
Physiotherapist Hour 34.00 PSSRU
Occupational therapist Hour 44.00 PSSRU
Orthotist Hour 34.00 Assume same as physiotherapist based on salaries
Social worker Hour 57.00 PSSRU
Inpatient stay Day 137.06 Reference cost: Elective FZ49E
Orthopaedic/spinal clinic Session 131.00 Reference cost: 214
Paediatrics department Session 187.00 Reference cost: 420
Emergency department Session 117.00 Reference cost: 180
Physiotherapist department Session 42.00 Reference cost: 650
Orthotics/bracing department Session 131.00 Reference cost: 214
Radiography Test 5.00 Assumption
CT scan Test 92.00 Reference cost: RA08B-RA09B
MRI scan Test 145.00 Reference cost: RA01B-RA02B
Blood tests Test 3.00 Reference cost: DAPS05
CT, computerised tomography; GP, general practitioner; MRI, magnetic resonance imaging; PSSRU, Personal Social Service
Research Unit, Unit Costs of Health and Social Care 2012–13.87
Reference cost: Department of Health, NHS Reference Costs, 2012–13.88 Where more than one code applies, costs are
estimated weighted by activity.
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Calculation of health utilities
The EQ-5D is the generic, multiattribute, preference-based measure preferred by NICE for broader
cost-effectiveness comparative purposes. The EQ-5D consists of two principal measurement components.
The first is a descriptive system, which defines HRQoL in terms of five dimensions: mobility, self-care,
usual activities, pain/discomfort and anxiety/depression. Responses to each of these dimensions are divided
into three ordinal levels – first, no problems; second, some or moderate problems; and third, severe or
extreme problems – generating a total of 243 possible health states. Utility scores can be produced from
the responses to the descriptive system using a UK-specific tariff,89 calculated from a time-trade-off
study of 3336 people from the UK general population, taking values between –0.594 and 1.0. The second
measurement component of the EQ-5D, the vertical visual analogue scale (VAS), which ranges from 100
(best imaginable health state) to 0 (worst imaginable health state), was also included in ACTIvATeS.
The HUI is a family of generic health profiles and preference-based systems for the purposes of measuring
health status, reporting HRQoL and producing utility scores. The HUI 15-item questionnaire for usual health
status assessment completed by adolescents in the study covers both the HUI2 and the HUI3 health status
classification systems. The HUI2 and HUI3 health status classification systems are complementary. Together
they provide descriptive measures of ability or disability for health-state attributes and descriptions of
comprehensive health status. Utility scores have interval-scale measurement properties. The multiattribute
scales of overall HRQoL are defined such that the score for dead= 0.00 and the score for perfect
health= 1.00. Both HUI2 and HUI3 allow for negative scores of HRQoL that represent health states considered
worse than dead. The lowest possible HRQoL scores are –0.03 for HUI2 and –0.36 for HUI3.30,90,91
Ethical approval and monitoring
Ethics committee approval
Approval to conduct the feasibility study was granted by the East of England – Cambridge South REC
(reference number 12/EE/0331) and by the Research and Development department of each participating trust.
Independent monitoring committee
The Independent Monitoring Committee was independent of the study and tasked with monitoring ethics,
safety and data integrity. Membership of the Independent Monitoring Committee is detailed in the
Acknowledgements section.
Study management group
A study management group was responsible for the day-to-day management of the trial, consisting of the
study lead, research fellows, study co-ordinator, statistician and health economist. This group met on a
monthly basis.
Quality assurance
A clinical research fellow ensured adherence to study protocols at all sites. Periodic observations of
research clinic appointments for all research clinicians were carried out. At baseline research clinic
appointments, checks were made of the consent process and research assessments.
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Four centres recruited patients for the study:
1. Frenchay Hospital, Bristol, UK
2. Royal Orthopaedic Hospital, Birmingham, UK
3. Nuffield Orthopaedic Centre, Oxford, UK
4. James Cook Hospital, Middlesbrough, UK.
Seven physiotherapists delivered interventions. These senior physiotherapists had a range of experience in
treating scoliosis (9–40 years qualified, Agenda for Change bands 6–8a), with a minority having taken
specialist training in prescribing SSEs.
Screening of patients
Screening and recruitment took place between December 2012 and October 2013. Clinic screening data
are summarised in Table 20, and subsequent telephone screening is summarised in Table 21. There are
some missing data at case or item level (age).
Screening logs recorded 1632 patients being screened in the spinal clinics of the four centres. Of these,
177 (11%) patients were eligible. The range of proportions of eligible patients between the centres varied
from 7% to 83%, although the upper range is somewhat artificial as a result of the strategic screening
that was conducted at the James Cook Hospital, Middlesbrough. Of those who were eligible to participate,
25% were 10- to 13-year-olds and 75% were 14- to 16-year-olds.
The main reason for ineligibility was that the patient did not have a diagnosis of AIS (≈60% of patients).
Overall, 76% (n= 135, between-centre range 65–81%) of eligible patients were willing to be contacted by
the research team. Of the 18 patients not willing to consider participation, the main reason given was lack
of time (n= 11, 61% of patients). No patients gave the reason of not being willing to travel for study.
Of the 148 patients logged to be contacted by telephone (note that missing data mean that this figure is
different from the 135 recorded in the clinic screening data), just over half (n= 82, 55%) were successfully
contacted and the vast majority of these were still eligible (n= 77, 93%). The 25%/75% split between
the age categories persisted. A total of 54 patients are recorded as having a clinic appointment arranged,
highlighting the issue of some missing data (as we have records of 60 attending clinics and 58 patients
being randomised; see Figure 5).
Seventeen patients were not willing to arrange a research clinic appointment, with the reasons stated
varying from not having time to commit to the study (n= 5), not being willing to travel (bearing in mind
that some of the patients travel a long way to the specialist centres; n= 6) and other miscellaneous
reasons (n= 4). One participant gave the reason of not being willing to be randomised. There were no
major differences between older and younger age categories in terms of willingness to be contacted and
willingness to arrange a research clinic if successfully contacted. A slightly higher proportion of 10- to
13-year-olds were unable to be contacted [n= 12 (44%), compared with n= 26 (30%) for 14- to
16-year-olds].
Recruitment of participants
Sixty patients were booked for a research clinic appointment between January and October 2013. Of
these, one patient was unwilling to be involved in the study and one had been placed on a surgical list
between agreeing to attend and the research clinic appointment. Therefore, 58 patients consented and
were recruited to the study.
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The original timetable detailed the start of recruitment as September 2012 but delays were experienced
with contracting and governance approvals, so that the first screening began in December 2012.
(Governance approvals took between 5 months and 6 months to obtain.) Figure 3 illustrates the expected
and observed overall recruitment of participants by month. Figure 4 illustrates recruitment by individual
sites by month.
Table 22 displays projected and actual recruitment by centre. The mean projected recruitment rate per centre

















































































































































































































































FIGURE 4 Cumulative monthly recruitment by individual sites. FRE, Frenchay Hospital, Bristol, UK; JCH, James Cook
Hospital, Middlesbrough, UK; NOC, Nuffield Orthopaedic Centre, Oxford, UK; ROH, Royal Orthopaedic Hospital,
Birmingham, UK.
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Randomisation
Participants were randomised in equal proportion to the advice and education and exercise programme
arms (n= 29 in each). Table 23 demonstrates that randomisation was well balanced at each centre.
Figure 5 presents the CONSORT flow diagram for the pilot RCT.
Baseline data
Baseline characteristics
Baseline data are presented in Tables 24–29. The cohort was predominantly white females in their mid-teens,
who were post-pubescent. Risser gradings reflect this, with almost half (47%) of participants with an available
grading showing skeletal maturity (grade 4 or 5). It should be noted that there was a considerable number of
missing data for Risser gradings; reasons were mainly to do with having an insufficient radiograph.
The majority of the cohort was diagnosed with AIS within the past year. A minority of patients were
regularly wearing a brace (17%). Approximately half of the participants had received previous treatments
for their AIS; most commonly this was physiotherapy (26%). Only one participant recalled participating in a
SSE programme.
TABLE 22 Participants recruited by centre
Type of recruitment FRE ROH NOC JCH Total
Expected centre months of recruitment, n 12 12 12 2 36
Actual centre months of recruitment, n 10 11 10 2 33
Expected recruitment, n 17 17 17 < 10 50
Actual recruitment, n 11 20 20 7 58
FRE, Frenchay Hospital, Bristol, UK; JCH, James Cook Hospital, Middlesbrough, UK; NOC, Nuffield Orthopaedic Centre,
Oxford, UK; ROH, Royal Orthopaedic Hospital, Birmingham, UK.
TABLE 23 Randomisation by centre
Centre Treatment A, n (%) Treatment B, n (%) Total, N
FRE 5 (45) 6 (55) 11
ROH 10 (50) 10 (50) 20
NOC 10 (50) 10 (50) 20
JCH 4 (57) 3 (43) 7
Total 29 29 58
FRE, Frenchay Hospital, Bristol, UK; JCH, James Cook Hospital, Middlesbrough, UK; NOC, Nuffield Orthopaedic Centre,
Oxford, UK; ROH, Royal Orthopaedic Hospital, Birmingham, UK.
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Allocated to treatment B (n = 29)
• Received allocated intervention,
   n = 28
• Did not receive allocated intervention






Randomised (n = 58)
Allocated to treatment A (n = 29)
• Received allocated intervention,
   n = 28
• Did not receive allocated intervention
  (withdrew prior to treatment), n = 1
Lost to follow-up (n = 17)
• Non-attendees at 6 months, n = 4
• Withdrawals, n = 1
• Not reached follow-up time point,
   n = 12
• Died, n = 0
Lost to follow-up (n = 17)
• Non-attendees at 6 months, n = 3
• Withdrawals, n = 1
• Not reached follow-up time point,
   n = 13










is Analysed (n = 12)
Excluded from analysis (give reasons)
(n = 0)
Excluded (n = 2)
• Not meeting all inclusion
   criteria, n = 0
• Meeting exclusion criteria,
   n = 1
• Declined consent, n = 1
• Other reasons, n = 0
Analysed (n = 12)
Excluded from analysis (give reasons)
(n = 0)
FIGURE 5 The CONSORT flow diagram.
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TABLE 24 Baseline characteristics by treatment arm
Demographics
Treatment A (N= 29
unless stated)
Treatment B (N= 29
unless stated) Total
Age (years), n
Mean (SD) 13.9 (1.66) 13.9 (1.79) 13.9 (1.71)
Median (range) 14.0 (6) 14.0 (6) 14.0 (6)
Sex, n (%)
Male 5 (17) 5 (17) 10 (17)
Female 24 (83) 24 (83) 48 (83)
Ethnic group, n (%)
Mixed 0 (0) 0 (0) 0 (0)
White 23 (79.3) 28 (96.6) 51 (87.9)
Indian 0 (0) 0 (0) 0 (0)
Pakistani 0 (0) 0 (0) 0 (0)
Bangladeshi 0 (0) 0 (0) 0 (0)
Black or black British 3 (10.3) 0 (0) 3 (5.17)
Chinese 1(3.45) 0 (0) 1 (1.72)
Other ethnic group 1 (3.45) 1 (3.45) 2 (3.45)
Missing 1 (3.45) 0 (0) 1 (1.72)
Age diagnosed with scoliosis (years), n
Mean (SD) 12.6 (2.79) 11.3 (3.70) 11.9 (3.32)
Median (range) 12.5 (14) 12 (14) 12 (15)
Missing 1 0 1
Physical measures
Standing height (m), mean (SD) 1.64 (0.11) 1.61 (0.11) 1.62 (0.11)
Seated height (m), mean (SD) 0.78 (0.07) 0.77 (0.23) 0.78 (0.17)
Weight (kg), mean (SD) 54.0 (12.9) 51.7 (11.3) 52.8 (12.0)
Body mass index, mean (SD) 19.8 (3.3) 19.9 (5.0) 19.9 (4.2)
Pubescence status
Onset of puberty, n (%)
Yes 23 (79) 23 (79.3) 46 (79.3)
No 5 (17) 6 (20.7) 11 (17.2)
Missing 2 (6.90) 0 (0) 2 (3.45)
Age of onset of puberty (years), n
Mean, n (SD) 12.4 (1.26) 12.6 (0.92) 12.5 (1.09)
Median, n (range) 13 (6) 13 (3) 13 (6)
Missing 9 8 17
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Table 25 presents baseline characteristics of participants at each centre.
Baseline curve data including primary outcome
For the primary outcome measure of the largest Cobb angle, the mean and median scores of the largest
Cobb angle were similar at around 35° (Table 26). The scores ranged from 14° to 50°. There was an
approximate 50/50 split between single and double curves. There were similar numbers of thoracic and
thoracolumbar curves and a minority of lumbar curves. There were, on average, small coronal and sagittal
imbalances in the participants’ curves which would be classified as balanced according to Glassman et al.79
We received data from sites for ISIS scans of 23 participants. Reasons for not receiving scan data were
either that the scan was not taken (as this was not part of routine data collection) or that the ISIS scanner
was not available for use. For the data that were collected, the sagittal curve reading was approximately
10° less than the radiographically derived Cobb angle.
TABLE 24 Baseline characteristics by treatment arm (continued )
Demographics
Treatment A (N= 29
unless stated)
Treatment B (N= 29
unless stated) Total
Skeletal maturity
Risser classification, n (%)
0 2 (7) 5 (17) 7 (12)
1 1 (3) 2 (7) 3 (5)
2 2 (7) 0 (0) 2 (3)
3 2 (7) 5 (17) 7 (12)
4 7 (24) 4 (14) 11 (19)
5 4 (14) 2 (7) 6 (10)
Missing 11 (38) 11 (38) 22 (38)
Treatments received
Do you currently wear a brace?
Yes 6 (21) 4 (14) 10 (17)
No 22 (76) 24 (83) 46 (79)
Missing 1 (3) 1 (3) 2 (3)
Previous exercise treatments
No 13 (45) 15 (52) 28 (48)
Yes: physiotherapy 6 (21) 9 (31) 15 (26)
Yes: SSEs 1 (3) 0 (0) 1 (2)
Yes: Pilates 1 (3) 0 (0) 1 (2)
Yes: other 7 (24) 4 (14) 11 (19)
Missing 1 (3) 1 (3) 2 (3)
Computer and internet access
Yes: daily at home 28 (97) 29 (100) 57 (98)
Missing 1 (3) 0 (0) 1 (2)
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TABLE 25 Baseline characteristics by centre
Demographics Centre 1 Centre 2 Centre 3 Centre 4
Age, years
Mean (SD) 13.9 (1.33) 13.3 (2.11) 14.9 (1.07) 13.9 (1.71)
Median (range) 14.0 (4) 13.5 (6) 15.0 (3) 14.0 (6)
Sex, n (%)
Male 5 (25) 3 (15) 0 (0) 2 (18)
Female 15 (75) 17 (85) 7 (100) 9 (82)
Ethnic group, n (%)
Mixed 0 (0) 0 (0) 0 (0) 0 (0)
White 16 (80) 18 (90) 7 (100) 11 (100)
Indian 0 (0) 0 (0) 0 (0) 0 (0)
Pakistani 0 (0) 0 (0) 0 (0) 0 (0)
Bangladeshi 0 (0) 0 (0) 0 (0) 0 (0)
Black or black British 2 (10) 1 (5) 0 (0) 0 (0)
Chinese 1 (5) 0 (0) 0 (0) 0 (0)
Other ethnic group 0 (0) 1 (5) 0 (0) 0 (0)
Missing 1 (5) 0 (0) 0 (0) 0 (0)
Age diagnosed with scoliosis (years), n
Mean (SD) 11.9 (4.16) 11.0 (3.08) 13.0 (1.63) 13.0 (2.69)
Median (range) 13 (15) 12 (13) 13 (5) 13 (9)
Missing (%) 1 (5) 0 (0) 0 (0) 0 (0)
Onset of puberty, n (%)
Yes 16 (80) 13 (65) 7 (100) 10 (91)
No 3 (15) 6 (30) 0 (0) 1 (9)
Missing 1 (5) 1 (5) 0 (0) 0 (0)
Age of onset of puberty (years), n
Mean (SD) 12.4 (0.76) 12.4 (1.31) 12.1 (1.07) 13.3 (1.11)
Median (range) 13 (2) 12.5 (5) 12.0 (3) 13.0 (3)
Missing 6 (30) 8 (40) 0 (0) 4 (36)
Currently wearing a brace, n (%)
Yes 2 (10) 6 (30) 3 (43) 0 (0)
No 18 (90) 13 (65) 3 (43) 0 (0)
Missing 1 (5) 1 (5) 0 (0) 0 (0)
Computer and internet access, n (%)
Yes: daily at home 19 (95) 20 (100) 7 (100) 11 (100)
Missing 1 (5) 0 (0) 0 (0) 0 (0)
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Baseline scores for secondary outcome measures
Secondary outcomes are presented in Table 27. The SRS-22 scores were lower than previous cohorts of
non-surgical patients of a similar age and curve size79 (indicating greater problems with function, pain,
self-image, mental health and treatment satisfaction) but almost identical between the groups. A similar
finding was made for the SAQ scores, which were relatively well matched between the groups and appear
higher (indicating lower self-image) than a similar cohort of non-surgical patients.86 The PODCI scores were
similar to a cohort of 102 AIS patients in the USA.81
Table 28 presents treatment preferences of patients and parents by arm (this was collected before
randomisation). This shows that a majority of patients (69%) were happy to receive either treatment but,
of the remaining patients, most would have preferred a course of SSEs if they could have chosen (28%).
A greater number of parents had a preference for their child to receive the course of SSEs (55%). There
were no great differences in preferences between the arms.
TABLE 26 Baseline score for primary outcome measure
Baseline primary
outcome Treatment A (n= 29 unless stated) Treatment B (n= 29 unless stated) Total
Cobb angle of largest curve (°)
Mean (SD) 34.3 (10.1) 33.8 (10.1) 34.0 (10.0)
Median (IQR) 35.5 (15.0) 34.0 (16.0) 34.0 (14.0)
Missing 1 0 1
Curve type, n (%)
Single 12 (41) 18 (62) 30 (52)
Double 15 (52) 11 (38) 26 (45)
Triple 1 (3) 0 1 (2)
Missing 1 (3) 0 1 (2)
Area of curve, n (%)
Thoracic 10 (34) 11 (38) 21 (36)
Thoracolumbar 15 (52) 11 (38) 26 (45)
Lumbar 3 (10) 7 (24) 10 (17)
Missing 1 (3) 0 (0) 1 (2)
Coronal balance (cm)
Mean (SD) 1.8 (1.2) 1.9 (1.3) 1.7 (1.3)
Median (IQR) 1.5 (1.8) 1.6 (1.7)
Sagittal balance (cm)
Mean (SD) 3.2 (2.8) 4.4 (2.9) 3.8 (2.9)
Median (IQR) 2.7 (4.1) 3.8 (5.2)
ISIS scan present, n (%) 12 (41) 15 (52) 27 (47)
Sagittal curve, n
Mean (SD) 20.6 (8.5) 27.4 (10.4) 24.4 (10.1)
Median (IQR) 19 (12) 28 (16) 24 (18)
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TABLE 28 Treatment preference of patients and parents by arm
Preference of patients and parents
Treatment arm, n (%)
Treatment A Treatment B Total
Patients
Patient would prefer physiotherapy advice and education session 1 (3.7) 1 (3.7) 2 (3.7)
Patient would prefer a course of SSE 9 (33.3) 6 (22.2) 15 (27.8)
Patient equally happy to receive either treatment 17 (63.0) 20 (74.1) 37 (68.5)
Total 27 (50) 27 (50) 54 (100)
Missing 2 2 4
Parents
Parent would prefer physiotherapy advice and education session 1 (3.8) 3 (11.1) 4 (8)
Parent would prefer a course of SSE 14 (53.8) 15 (55.6) 29 (55)
Parent equally happy to receive either treatment 11 (42.3) 9 (33.3) 20 (37)
Total 26 (49.1) 27 (50.9) 53 (100)
Missing 3 2 5
TABLE 27 Baseline secondary outcome scores
Baseline secondary outcome Treatment A (n= 29 unless stated) Treatment B (n= 29 unless stated) Total
SRS-22 total (5, best, to 1, worst)
N 29 29 58
Mean 2.60 2.61 2.60
SD 0.333 0.305 0.316
Median 2.525 2.5 2.5
Range 1.2 1.2 1.25
Missing 1 0 1
SAQ-14 total (14, best, to 70, worst)
N 29 29 58
Mean 32.8 37.8 35.3
SD 8.35 9.73 9.35
Median 34 37.5 36
Range 31 35 40
Missing 2 1 3
PODCI: global function score
N 29 29 58
Mean 89.6 90.0 89.8
SD 8.3 9.8 9.0
Median 91 92 91
Range 26 42 42
Missing 1 0 1
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Baseline health economic measures
A total of 57 adolescents completed the HUI as part of the baseline questionnaire, 28 in the usual-care
arm of the feasibility study and 29 in the exercise programme. For this cohort HUI, EQ-5D and EQ-5D VAS
scores are all approximately 0.8, or 80%, of the maximum score (Table 29) for both treatment arms.
Follow-up data
Attrition
Up to 7 February 2014, 33 participants were due to be followed up at 6 months. Of these participants,
nine were lost to follow-up (seven non-responders and two withdrawals) (Table 30). The response rate at
Royal Orthopaedic Hospital was lower than at the other two active sites at the time of database freezing
for this report. This low response rate was a temporary problem attributable to staffing issues and
response has now improved to be in line with other sites. This provided data for 24 participants (closed
case response rate= 73%). The response rates were similar between the two treatment arms (Table 31).
The reasons for withdrawals are shown in Table 32.
TABLE 29 Baseline scores for health-related quality of life measures, by arm
Baseline scores for health-related
quality of life
Treatment A (n= 29
unless stated)
Treatment B (n= 29
unless stated) Total
EQ-5D utility score
N 28 29 57
Mean 0.799 0.776 0.787
SD 0.193 0.244 0.219
Median 0.796 0.796 0.796
Range 0.97 0.85 0.972
Missing 0 0 0
EQ-5D VAS score
N 28 29 57
Mean 79.54 75.83 77.65
SD 17.49 20.79 19.165
Median 84 84 85
Range 65 78 80
Missing 0 0 0
HUI
HUI2_Canada, mean (SE) 0.82 (0.23) 0.88 (0.11) 0.85 (0.02)
HUI2_UK, mean (SE) 0.80 (0.16) 0.79 (0.13) 0.81 (0.02)
HUI3_Canada, mean (SE) 0.79 (0.19) 0.80 (0.19) 0.80 (0.03)
Missing 1 0 1
SE, standard error.
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There were no major differences between those retained and lost to follow-up in terms of sex, age and
key clinical characteristics (Table 33).
Missing data
Table 34 presents missing items or patients for key measurements or questionnaires.
Adverse events
Serious adverse events were classified through discussions with local principal investigators and the trial
lead. As much information as possible was requested from the participant when a potential AE was noted,
particularly with regards to the likelihood of the cause being trial treatment. No SAEs were deemed both
unexpected and related to the trial involvement, and, therefore, no SAEs were communicated to the
Multicentre Research Ethics Committee. The description, category and likelihood of relatedness of SAEs are
summarised in Table 35.
Clinical outcomes
Clinical outcomes are presented in Table 36.
Six-month curve data including primary outcome
Cobb angle had changed very little between baseline and the 6-month follow-up (a 1° increase on average).
TABLE 30 Response rates by centre
Response
Centre
TotalFRE ROH NOC JCH
Questionnaire due, n 8 11 14 0 (0) 33
Questionnaire received, n (%) 8 (100) 5 (45) 11 (78) 0 (0) 24 (73)
Non-responder, n (%) 0 (0) 5 (45) 2 (14) 0 (0) 7 (21)
Withdrawal, n (%) 0 (0) 1 (10) 1 (8) 0(0) 2 (6)
FRE, Frenchay Hospital, Bristol, UK; JCH, James Cook Hospital, Middlesbrough, UK; NOC, Nuffield Orthopaedic Centre,
Oxford, UK; ROH, Royal Orthopaedic Hospital, Birmingham, UK.
TABLE 32 Reasons for withdrawal from trial by arm
Treatment arm Reason for withdrawal
Treatment A No benefit from being in trial
Treatment B Too much schoolwork, unable to commit to trial
TABLE 31 Response rates by treatment arm
Response
Treatment arm
TotalTreatment A Treatment B
Questionnaire due, n 17 16 33
Questionnaire received, n (%) 12 (71) 12 (75) 24 (73)
Non-responder, n (%) 4 (24) 3 (19) 7 (21)
Withdrawal, n (%) 1 (5) 1 (6) 2 (6)
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TABLE 33 Comparison of key baseline characteristics between responders and non-responders
Baseline characteristic Responders Non-responders
Age (years)
Mean (SD) 13.9 (1.7) 13.8 (1.5)
Median (range) 14.0 (6) 14 (4)
Sex, n (%)
Male 10 (17) 2 (22)
Female 48 (83) 7 (78)
Ethnic group, n (%)
White 51 (88) 8 (89)
Black or black British 3 (5) 1 (11)
Chinese 1 (2) 0 (0)
Other ethnic group 2 (3) 0 (0)
Missing 1 (2) 0 (0)
Cobb angle of largest curve (°)
Mean (SD) 34.0 (10.0) 32.9 (10.0)
Median (IQR) 34.0 (14.0) 34.0 (12.3)
Missing 1 0
Curve type, n (%)
Single 30 (52) 3 (33)
Double 26 (45) 5 (56)
Triple 1 (2) 0 (0)
Missing 1 (2) 1 (11)
TABLE 34 Missing items/scales from questionnaires
Missing items









Age 0 (0) 0 (0) N/A N/A
Sex 0 (0) 0 (0) N/A N/A
Ethnicity 1 (3) 0 (0) N/A N/A
Brace wearing status 0 (0) 1 (3) 0 (0) 0 (0)
Risser classification 11 (38) 11 (38) 6 (50) 8 (66)
Cobb angle 1 (3) 0 (0) 1 (8) 1 (8)
Curve type 1 (3) 0 (0) 1 (8) 1 (8)
Area of curve 25 (86) 23 (79)
Curve balance: coronal 2 (7) 1 (3) 3 (25) 3 (25)
Curve balance: sagittal 7 (24) 9 (31) 7 (58) 6 (50)
SRS-22 function domain: 1–3 missing items (out of 22)a 0 (0) 0 (0) 1 (8) 0 (0)
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TABLE 34 Missing items/scales from questionnaires (continued )
Missing items









SRS-22 function domain: > 3 missing items 1 (3) 0 (0) 5 (42) 4 (33)
SRS-22 pain domain: 1–3 missing items (out of 22) 0 (0) 0 (0) 0 (0) 0 (0)
SRS-22 pain domain: > 3 missing items 1 (3) 0 (0) 6 (50) 4 (33)
SRS-22 self-image domain: 1–3 missing items
(out of 22)
0 (0) 0 (0) 1 (8) 0 (0)
SRS-22 self-image domain: > 3 missing items 1 (3) 0 (0) 5 (42) 4 (33)
SRS-22 mental health domain: 1–3 missing items
(out of 22)
0 (0) 0 (0) 1 (8) 0 (0)
SRS-22 mental health domain: > 3 missing items 1 (3) 0 (0) 5 (42) 4 (33)
SRS-22 satisfaction/dissatisfaction with management
items: any missing items (/2)
0 (0) 2 (7) 1 (8) 0 (0)
SAQ: 1–2 items missing from appearance domain
(questions 1–10)b
0 (0) 0 (0) 0 (0) 0 (0)
SAQ: > 2 items missing from appearance domain
(questions 1–10)
2 (7) 0 (0) 5 (42) 4 (33)
SAQ: 1 item missing from expectations domain
(questions 11–14)
0 (0) 1 (3) 0 (0) 0 (0)
SAQ: > 1 item missing from expectations domain
(questions 11–14)
1 (3) 0 (0) 5 (42) 4 (33)
PODCI (case level) 1 (3) 0 (0) 0 (0) 0 (0)
EQ-5D (case level)c 1 (3) 0 (0) 0 (0) 0 (0)
HUI (case level)c 1 (3) 0 (0) 0 (0) 0 (0)
N/A, not applicable.
a SRS-22: if three or more items are missing per domain means cannot be scored.
b SAQ: to maintain acceptable internal consistency, only two items from the Appearance domain and one item from the
Expectations domain can be missed and maintain the internal consistency for either domain. For the Appearance domain,
if one or two items are missing, the score is calculated as [Total score/(5× number of items completed)] × 50. For the
Expectations domain, if one item is missing, the score is calculated as [Total score/(5× number of items completed)] × 20.
c 0% missingness at item level.
TABLE 35 Serious adverse events by arm
Treatment arm SAE Likelihood of relatedness to trial procedure
Treatment A
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TABLE 36 Six-month curve and imaging data for 24 participants reaching 6-month follow-up time point at time
of reporting
Six-month curve and imaging data Total (n= 24 unless stateda)
Cobb angle of largest curve (°)
Mean (SD) 35.4 (9.5)
Median (range) 35 (34)
Missing 2










Mean (SD) 2.0 (1.3)
Median (range) 2.1 (4.5)
Sagittal balance (cm)
Mean (SD) 3.0 (2.1)
Median (range) 2.5 (7.8)








ISIS scan, n (%)
Present 11 (46)
Sagittal curve, n
Mean (SD) 30.5 (11.2)
Median (IQR) 32 (14)
a Twenty-four participants had reached 6-month follow-up time point at time of reporting.
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Six-month scores for secondary outcome measures
Secondary outcomes are presented in Table 37. SRS-22 scores increased by approximately 6 points in both
groups combined, indicating a reduction in problems with function, pain, self-image, mental health
and treatment satisfaction. The SAQ and the PODCI scores remained much the same. No changes in
brace-wearing status were observed during the 6-month follow-up period, and only one participant was
listed for surgery. No patient reported perceived harm as a result of the study treatments.
TABLE 37 Six-month scores for secondary outcomes for 24 participants reaching 6-month follow-up time point at
time of reporting




























N (%) 0 (0)
Put on waiting list for surgery
N (%) 1
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Participants’ rating of treatment satisfaction
A majority of participants were satisfied with the treatments provided as part of the ACTIvATeS pilot trial
(16/24) (Table 38). Three participants reported being extremely or very dissatisfied, although these reports
did not necessarily correspond to their reports of benefit from treatments (reporting either substantial or
moderate benefit) or overall change (moderate to much improved).
TABLE 37 Six-month scores for secondary outcomes for 24 participants reaching 6-month follow-up time point at
time of reporting (continued )
Six-month scores for secondary outcomes Total
Participant perceived change in scoliosis, n (%)
Vastly improved 0 (0)
Much improved 2 (8.33)
Slightly improved 0 (0.0)
No change 13 (54.2)
Slightly worsened 6 (25.0)
Much worsened 1 (4.17)
Vastly worsened 0 (0.0)
Missing 2 (8.33)
Participant perceived benefit or harm from the study treatments, n (%)
Substantial benefit 5 (20.8)
Moderate benefit 6 (25)
No benefit or harm 9 (37.5)
Moderate harm 0 (0.0)
Substantial harm 0 (0.0)
Missing 4 (16.7)
CI, confidence interval.
TABLE 38 Treatment satisfaction for 24 participants reaching 6-month follow-up time point at time of reporting
Treatment satisfaction Total, n (%)
How satisfied were you with the advice or treatment that you received as part of the ACTIvATeS trial?
Extremely dissatisfied 1 (4.17)
Very dissatisfied 2 (8.33)
Somewhat dissatisfied 1 (4.17)
Neither satisfied nor dissatisfied 4 (16.7)
Somewhat satisfied 8 (33.3)
Very satisfied 6 (25.0)
Extremely satisfied 2 (8.33)
Missing 0 (0.00)
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Allocation concealment
Research clinicians were asked to record at the 6-month follow-up whether or not they had been
unblinded and the reasons for this. For 8 out of the 24 participants (33%) followed up at 6 months, the
research clinicians reported being unblinded. Reasons for this included being told by parent (n= 3), told by
participant (n= 2) and implied by participant (n= 2).
Health economics outcomes
Analysis of costs
The costs of consumables and training and computer programming for the exercise intervention are
provided in Tables 39 and 40, respectively.
The costs of delivering each of the interventions are provided in Table 41.
TABLE 39 Cost of consumables for exercise intervention
Resource item Unit Cost per unit (£)
Quantity per participant
Usual care Exercise programme
Home exercise guide A4 Item 0.18 0 1
Ball Item 16.50 0 1
Balance mat Item 18 0 1
Cardboard folder Item 1.85 1 1
Source: recorded trial expenditure.
TABLE 40 Costs of training and programming for exercise intervention
Resource item Unit Source
Training for exercise programme
Total physiotherapist hours spent on training, including computer
training (hours)
8 Study records
Number of physiotherapists 6 Study records
Mean training time per physiotherapist (hours) 1.33 Study records
Physiotherapist cost per hour 36 PSSRU estimate
Patient attending at least one session 16 Study records
Total cost of training for trial (including computer training and
exercise manual)
288 Study records
Cost per participant attending at least one session 18 Estimate
Treatment sessions
First session (minutes) 60 Estimate
Second session (minutes) 30 Estimate
Third session (minutes) 30 Estimate
Fourth session (minutes) 30 Estimate
Fifth session (minutes) 30 Estimate
continued
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TABLE 40 Costs of training and programming for exercise intervention (continued )
Resource item Unit Source
Sixth session (minutes) 30 Estimate
Seventh session (minutes) 30 Estimate
Eighth session (minutes) 30 Estimate
Ninth session (minutes) 30 Estimate
Programming
Number of programmers 1 Study records
Programmer cost per hour (grade 6) (£) 17.68 University of Warwick
records
Total cost of programming (including creation, maintenance and
electronic diary) (£)
5537.73 Estimate
Cost per participant in exercise arm (£) 190.96 Estimate
PSSRU, Personal Social Services Research Unit.
TABLE 41 Costs of control and exercise interventions by session
Type of cost Usual care Exercise programme
Therapist training (per patients attending at least one session) £0.00 £18
Consumables £1.85 £36.53
Electronic diaries £0.00 £190.96
Cost of therapist time
Session 1 £36 £36
Sessions 2–9 £18 £18
Cost by number of sessions attended
No sessions £0.00 £0.00
One session £37.85 £281.49
Two sessions £55.85 £299.49
Three sessions – £317.49
Four sessions – £335.49
Five sessions – £353.49
Six sessions – £371.49
Seven sessions – £389.49
Eight sessions – £407.49
Nine sessions – £425.49
The cost of training therapists is allocated across 18 participants who participate in at least one session. The cost of
electronic diaries is allocated across the 29 participants in the exercise arm. For simplicity, the cost of consumables is
allocated to all intervention patients who attend at least one session.
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In terms of broader resource consequences, diagnostic tests (Table 42) represented the least costly
resource category in both study arms, whereas paediatric outpatient visits to outpatient departments
represented the most costly resource category (£240.42 and £261.8 for the usual-care and exercise
programme groups, respectively). Table 43 presents the direct non-medical costs borne by adolescents’
parents as captured by travel costs (taxi fares, bus fares, etc.), as well as valuations of days of work lost as
a result of a child’s health, represented by income losses. There were no missing data for the resources use
questions owing to the face-to-face nature of data collection.
At 6 months, the mean EQ-5D scores showed a slight improvement in participants’ HRQoL. At 6 months
the mean HUI scores also show a slight improvement in participants’ quality of life (Table 44).
Quality assurance
We conducted a quality assurance visit for each research clinician and physiotherapist at each of the four
sites to ensure research and treatment protocols were being adhered to. All visits were graded
as satisfactory.
TABLE 42 NHS and social care costs by cost category and arm for 24 participants reaching 6-month follow-up time
point at time of reporting
Resource category Usual care: mean (SE)a Exercise programme: mean (SE)
NHS and social care costs from randomisation to 6months, £
Community and social care
GP, surgery visit 77.14 (9.93) 60 (8.46)
GP, home visit 0 0
GP, telephone/e-mail 27 (0) 27 (0)
District nurse 96 (48) 96 (0)
Physiotherapist 34 (0) 139.78 (29.14)
Occupational therapist 0 0
Orthotist 40.8 (6.8) 51 (17)
Social worker 171 (0) 0
Outpatient attendance
Orthopaedic/spinal clinic 172.92 (16.43) 169.81 (18.25)
Paediatrics department 240.42 (53.43) 261.8 (45.81)
Emergency department 175.5 (58.5) 117.0 (0)
Physiotherapist department 77 (20.05) 141.75 (37.17)
Orthotics/bracing department 152.83 (21.83) 183.4 (32.09)
Diagnostic tests
Radiographs 5.58 (0.32) 5.38 (0.27)
CT scan 0 92 (0)
MRI scan 145 (0) 145 (0)
Blood tests 3 (0) 3 (0)
Medication
Medication 9.35 (3.60) 18.68 (13.18)
CT, computerised tomography; GP, general practitioner; MRI, magnetic resonance imaging; SE, standard error.
a SE of 0 in this table is a result of no variation from one respondent.
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TABLE 43 Six-month non-NHS broader societal costs by arm for 24 participants reaching 6-month follow-up time
point at time of reporting
Resource Usual care, mean (SE) Exercise programme, mean (SE)
Non-NHS costs from randomisation to 6 months, £
Total travel (parents) 22.18 (4.06) 36.12 (5.42)
Income loss 74.54 (28.75) 32.86 (19.27)
SE, standard error.


















HUI2_Canada, mean (SE) 0.82 (0.03)
HUI2_UK, mean (SE) 0.83 (0.03)








Our first aim was to determine the rate of recruitment and if pre-specified recruitment rate could be
achieved. Once delays with governance approvals had been addressed, the recruitment rate exceeded the
original target at three of the four sites and, overall, equated to almost two patients per centre per month
on average. Recruiting to a trial that randomises patients to either a control group of advice and active
monitoring or a programme of SSEs is feasible.
The 58 participants recruited to this feasibility study will undergo a 12-month follow-up as part of a Doctor
of Philosophy (PhD) project carried out by one of the ACTIvATeS team. Should the modifications to the
trial methods and interventions be minor, these participants could be retained for analysis as part of
a main trial (we have ethical approval to follow them up annually should this be the case). The first
participant was due to have their 12-month follow-up in February 2014 and, therefore, their data would
expire in February 2015.
Randomisation and interventions
The second objective was to determine the acceptability of randomisation and the compliance to allocated
treatment arm (60%). Randomisation was equally distributed between the arms, well balanced at each of
the centres, and characteristics of participants in each arm were similar, indicating that the procedure
worked well. All participants of the control intervention attended at least one session, indicating that the
process of blinding the participants to allocation until the initial physiotherapy appointment worked well.
Maintaining blinding for outcome assessors is always challenging when participants are unblinded.
Implementing a formalised reminder system to participants prior to follow-up would reduce the incidence
of this for a main study.
Adherence to attending treatment sessions and performing home exercises in the exercise programme arm
of the study was more variable, although where physiotherapists had the resources to provide at least six
individualised sessions a majority of patients attended. Some considerations should be given to whether or
not adherence could be increased through small alterations in the format of the intervention; for example,
participants may benefit from telephone follow-up contact. Data from the treatment logs and quality
assurance visits suggest good adherence by the physiotherapists with the treatment protocols of each arm.
This study has been conducted at a time when there is potential for conservative clinical practice to change
more rapidly than normal following the robust bracing study reported by Weinstein et al. in 2013.14 This
may result in an increase in the number of patients offered bracing as a conservative treatment, which may
impact on the effect or the ability to estimate the effect of SSE interventions. There were no changes in
bracing status for any of the participants who had completed follow-up at the time of freezing the
database for purposes of reporting. Currently, we maintain the recommendation given prior to conducting
the study that sensitivity analyses should be undertaken to investigate the effect of bracing on results of
effectiveness of SSE.
Data collection
We aimed to determine data quality and completeness from the feasibility study. Data quality and
completeness were generally very good, most likely as a result of the face-to-face data collection in
research clinics. From the quality assurance visits, evidence suggested that the training in obtaining consent
and data collection for research clinicians was sufficient to conduct the baseline and follow-up evaluation
with accuracy and precision.
The one area where there was substantial incomplete data was for some of the radiography measures,
particularly the Risser grading. Generating and implementing a clear imaging protocol would reduce this
occurrence for a main study.
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Estimating variability of sample for main trial sample size calculation
We aimed to estimate the SD of a sample recruited from a generalisable selection of secondary care
settings. For this cohort of 58 patients, the baseline SD for the Cobb angle was 10°. This was lower than
the SD we anticipated from the previous literature and stated in our original application of 15°, providing
the possibility that the estimated sample size could be reduced. However, to measure our secondary
outcomes and conduct an economic analysis it is likely that our original estimate of 400–500 participants is
still accurate.
Feasibility of using the ISIS-2 system as outcome measure
We stated that we would explore the feasibility of using the ISIS-2 measurement system in the main trial
owing to its advantage of reducing exposure to radiation. Discussing the validity of the measurements with
clinical experts and the ISIS-2 creators highlighted that the measurements generated by the system are not
directly analogous to the radiographic Cobb angle and hence clinicians and researchers do not place as
much confidence or emphasis in this measure.
There were also difficulties with capturing these data; at times the system was not working or staff were
unavailable to run the system. Furthermore, the four sites involved in the feasibility study constitute the
majority of centres that have the ISIS-2 system currently in place. If this were to be used as an outcome
measure for a main trial it would be necessary to purchase approximately 20 units, which would incur at
least an additional £150,000.
We suggest that the ISIS-2 system is not worth investing in further for the purposes of a main study, but
we would see it as a beneficial secondary outcome at sites where an ISIS-2 system is already in place and
being used as part of routine clinical monitoring.
Health economics and the cost of the interventions
The current feasibility study has shown that is it possible to collect the data necessary for a full
cost-effectiveness analysis of the ACTIvATeS exercise intervention compared with usual care. There were
no practical issues in accessing information to collect and evaluate the elements of the exercise programme
per se. Similarly, participant inputs on use of health and social care services and broader service use,
and measurement of preference-based HRQoL outcomes, were accessible through the participant
questionnaires. It is a requirement for both clinical effectiveness and cost-effectiveness analyses that
follow-up be of sufficient length to capture skeletal maturity and potential avoidance of future surgery to
evaluate potential offset costs of the exercise intervention.
Study limitations
Imprecision is inherent in data from small samples and, therefore, it is inappropriate for the data generated
from this feasibility study to be used to carry out inferential statistical comparisons. This feasibility study
was not conducted to evaluate efficacy or safety definitively, although we have proposed that it could be
an indicator for safety. To date, there is no evidence of harm occurring as a result of the trial interventions.
We have delivered a report of a study evaluating the feasibility of conducting a definitive RCT of SSEs for
idiopathic scoliosis. Some uncertainty remains in some of the conclusions, as only half of the cohort have
completed the short-term follow-up. Data collection is ongoing. This is particularly important for assessing
progression rates to surgery as set out in the original protocol.
Completing a feasibility study successfully is not a guarantee of main trial success. Despite having worked
with some of the sites in previous research projects, considerable time and effort were required for the
governance approval, set-up and maintenance of the four pilot sites and this may be more difficult with
the research-naive and new sites that would be required for a large multicentre main trial.
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Chapter 7 Qualitative study
Objective
To explore factors that influenced the acceptability and perception of the trial and interventions, issues
influencing exercise adherence and appropriateness of the chosen outcome measurement to participants
of the exercise programme.
Sampling
When they had completed their treatment programme, the physiotherapist invited participants of the
exercise programme arm and their parents/carers to an interview with a qualitative researcher (FT) about
their experience of the trial. If they were interested in being interviewed (as indicated on their initial
consent form), the physiotherapist passed their contact details on to FT so that she could arrange a
convenient time for an in-depth interview. We planned to try to interview at least one boy and his parents.
The physiotherapists delivering the treatments were also invited to take part in an interview after they had
delivered the exercise intervention for at least two participants.
Data collection
We developed an interview schedule in collaboration with relevant stakeholders (children, parents,
health-care professionals). However, the schedule was used as a guide, and interviews remained
semistructured to allow the flexibility to follow leads opened by participants. This is a useful approach in
research where the aim is to explore personal meanings.92,93 FT did not interview patients or their parents
when they had just been informed of their diagnosis, as this might cause undue distress. Participants were
given the choice to be interviewed at hospital or in their own home. They were encouraged to discuss any
area they felt was relevant to their experience of the trial. Interviews were audio-recorded, transcribed
and analysed prior to the completion of the next interview. Kirk94 emphasises the importance of making
children feel an important part of the research, talking to and interviewing children with respect and
empathy, ensuring that interviewers are aware of non-verbal cues that children may use to indicate that
they wish to terminate an interview, and inviting children to comment on their transcript. We adopted
this guidance.
Analysis
The study used the methods of interpretive phenomenological analysis.95 Analyses of qualitative data for
interpretive phenomenological analysis involve coding the narrative data and then grouping coded data
into conceptual categories or themes with shared meanings. This is done through an iterative process of
constant comparison which allows the researcher to interpret similarities and differences throughout the
narrative data, codes and themes. FT used NVivo 9 Software for Qualitative Analysis (QSR International,
Warrington, UK) to assist coding and organising of the data. FT coded the data and developed conceptual
categories, which she presented to three members of the research team (SL, EW and MW) for discussion.
This discussion did not aim to reach consensus regarding final categories but to introduce other
perspectives and thus contribute to the collaborative rigour of the study.96 We indicate whether or not the
words are spoken by a patient, parent or physiotherapist. For ethical reasons, owing to the small size of
the sample, we have chosen not to identify individual participants’ quotations in order to retain
their anonymity.
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Sixteen people involved in the randomised feasibility trial, from the three original pilot sites (Oxford,
Birmingham and Bristol), were interviewed by FT:
l Six girls (age range 10–16 years), three of whom had significant pain before the trial (one had no
improvement in pain). Table 45 presents baseline characteristics for qualitative and overall cohorts.
The qualitative study cohort was of similar age. All were female, all were white, and all were similar in
terms of sexual maturity but at lower risk of curve progression (from Risser grading, although the large
number of missing data introduce considerable uncertainty) and with smaller curves. They had similar
scores on the SRS-22 questionnaire (disability) and SAQ (self-image).
l Six parents; two interviews were with mothers on their own and two interviews were with mother and
father together.
l Four physiotherapists (two experienced in providing the exercise intervention for patients with AIS and
two with more limited experience).
Interview duration ranged from 35 minutes to 2 hours.
TABLE 45 Baseline characteristics for qualitative and overall pilot RCT cohort
Baseline characteristics Qualitative study cohort Pilot RCT cohort
Demographics
Age (years)
Mean (SD) 14.3 (2.25) 13.9 (1.71)
Median (range) 15.0 (6) 14.0 (6)
Sex, n (%)
Male 0 (0) 10 (17)
Female 6 (100) 48 (83)
Ethnic group, n (%)
Mixed 0 (0) 0 (0)
White 6 (100) 51 (87.9)
Indian 0 (0) 0 (0)
Pakistani 0 (0) 0 (0)
Bangladeshi 0 (0) 0 (0)
Black or black British 0 (0) 3 (5.17)
Chinese 0 (0) 1 (1.72)
Other ethnic group 0 (0) 2 (3.45)
Missing 0 (0) 1 (1.72)
Age diagnosed with scoliosis (years)
Mean (SD) 12.8 (3.06) 11.9 (3.32)
Median (range) 14 (8) 12 (15)
Missing 0 1
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TABLE 45 Baseline characteristics for qualitative and overall pilot RCT cohort (continued )
Baseline characteristics Qualitative study cohort Pilot RCT cohort
Pubescence status
Onset of puberty, n (%)
Yes 5 (83) 46 (79)
No 1 (17) 10 (17)
Missing 0 (0) 2 (4)
Skeletal maturity
Risser classification, n (%)
0 0 (0) 7 (12)
1 0 (0) 3 (5)
2 0 (0) 2 (3)
3 1 (17) 7 (12)
4 1 (17) 11 (19)
5 0 (0) 6 (10)
Missing 4 (68) 22 (38)
Treatments received
Currently wearing a brace, n (%)
Yes 1 (17) 10 (17)
No 5 (83) 46 (79)
Missing 0 (0) 2 (3)
Curve characteristics
Cobb angle of largest curve (º)
Mean (SD) 26.2 (11.8) 34.0 (10.0)
Median (range) 28 (34) 34.0 (14.0)
Missing 0 1
Curve type, n (%)
Single 4 (66.7) 30 (52)
Double 2 (33.3) 26 (45)
Triple 0 (0) 1 (2)
Missing 0 (0) 1 (2)
Participant-reported measures
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This section reports findings from the nested qualitative study relevant to a future trial. Findings are
organised into:
1. outcomes
2. being in the ACTIvATeS trial
3. trial components
4. additional themes impacting on a future trial (experience of health care, specific worries, unmet
information needs).
Outcomes
This section relates to trial outcomes:
(a) Motivations for being in the trial (desired outcomes).
(b) What are the important outcomes from AIS interventions (relevant outcomes)?
(c) Positive outcomes from the trial (actual outcomes).
Families’ motivations for being in the trial
The physiotherapists describe families’ motivations for participating in the trial as an opportunity to access
treatment that was not usually available in order to:
1. control the curve and, thus, prevent surgery (one experienced physiotherapist)
2. improve cosmetic appearance
3. control pain.
Physiotherapists who did not routinely provide an exercise programme for AIS did not know what the
outcomes would be, and, at the outset, were somewhat sceptical of positive outcomes. There was a sense
that preventing curve progression, rather than reversing ‘the curve’, was the aim of an intervention, with a
view to preventing future surgery (in line with trial aims).
FT: What did you get a sense that their main aim of being involved?
Physiotherapist: Get rid of the scoliosis, but of course they can’t do that . . . certainly to keep it under
control; for it not to get worse certainly . . . our treatment is always to control things, it can’t be to get
rid of what is there because it’s a structure. It’s to control it and to control pain.
However, a cosmetic improvement (modifying posture, rather than correcting the curve) was described as
an important and modifiable outcome by the physiotherapists.
TABLE 45 Baseline characteristics for qualitative and overall pilot RCT cohort (continued )
Baseline characteristics Qualitative study cohort Pilot RCT cohort
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Families’ motivations for being in the trial were broader than those indicated by the physiotherapists and
included such reasons as, for example, it is better to do something than nothing, learning to manage a
long-term chronic condition, and helping others with scoliosis in the future. The children’s and parents’
motivations are listed in Table 46. Only one girl described her motivation as being ‘make me straighter’.
What are the important outcomes from adolescent idiopathic
scoliosis interventions?
Physiotherapists describe important outcomes as:
l prevention of curve getting worse
l positive habitual change in curve
l reduced pain
l improved body image
l better appearance
l fitness
l prevention of physical limitations as a result of AIS
l avoidance of or delay in surgery (until a time that is not crucial to education)
l patient and parent satisfaction
l gaining correct knowledge of AIS
l feeling better/how they feel about themselves
l happiness with new posture
l have you gained from coming to see a physiotherapist (global assessment of gain made by the child
or family)?
Physiotherapists recognised the complexity of measuring outcomes for AIS interventions; ‘It’s just hard to
capture what you actually want to capture’. They recognised that outcome measurement should focus
subjectively on what the patient wants to achieve.
I think if you can stop the curve getting worse and improve self-image, self-confidence, pain and core
strength I think that’s all positive. It’s like your day-to-day function and almost psychological kind
of things.
Physiotherapist
TABLE 46 Children’s and parents’ motivations for entering trial
Parents’ motivations Children’s motivations
At least we are doing something/might as well give it a go Proactive approach: more than nothing
To help others To help others
Will get good advice Learn about scoliosis
It will be interesting Interested and excited
It must do some good or they would not do it Be monitored more
Help posture and how she looksa Make me straighter (one girl)
Learning to manage for the long term Slow down curvea
To get rid of paina
a Responses match physiotherapists’ description of families’ motivations to be in the trial.
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However, they also realised that there was a need to pay important attention to the ‘mechanistic’ (or ‘bony’)
outcomes as well as the subjective ones. For example, even if the individual’s self-esteem and confidence has
improved as a result of intervention, it would not be considered a good outcome if the curve had progressed
and the child went on to have surgery.
FT: What outcomes are you looking at actually being able to achieve?
Physiotherapist: I think parent and patient satisfaction and them achieving their goals, I’m pretty
confident that’s going to be quite high. I really don’t know what to expect with the actual outcome
on the scoliosis . . . it should be more focused on what the patient wants to achieve but I think with
scoliosis if [the intervention] is not working and [the curve] is progressing then it’s slightly different
isn’t it. They might say I’m not bothered by [the curve] but the reality might be that the curve is
progressing and it’s getting worse and it’s not a good outcome. It’s a tricky one.
Physiotherapist: With a patient a good outcome for them is to feel better and for them to be happy
with their new posture, or whatever their goal was. From a surgeon’s point of view the outcome is
looking at the actual Cobb angles and X-rays and position of the spine so I think it’s both of those
are important.
Physiotherapists also recognised the difficulty of measuring relevant outcomes, for example, improvements
in core strength or habitual change in curve.
The ability to hold themselves let’s say in a more aligned way unthinkingly . . . that is the crux of it . . .
the proof of it, is that it becomes a positive habitual change. Conscious change is irrelevant so
focussed attention has to convert to an unconscious behaviour . . . to the extent where it convinces us
that their body position is better physically and its sustained unconsciously we may have confidence
when they walk away from the department they actually do that in real life.
Physiotherapist
Physiotherapists also discussed the need to be able to describe and record curve type as a potential
confounding factor. In short, some curve types might be less responsive to treatment depending on:
l flexibility
l amenability to conscious correction
l balanced or single curve
l curve magnitude.
Important outcomes described by children and their parents are shown in Table 47. Both children and their
parents described how the intervention would not necessarily change the curve itself; however, stopping it
getting worse was important.
FT: Did you think doing the exercises would have any impact on the scoliosis?
Mother: No, not on her bones, on the degrees or anything on her spine. I knew it would be purely
muscular and posture . . . I think knowing that it couldn’t cure (is the wrong word) but help her but
might help because she did used to come home and say my back is very painful, and she can’t
swallow tablets so that is a nightmare, so I thought at least if it helps that part it is a positive.
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Positive outcomes from trial
Physiotherapists describe the following positive outcome for patients following intervention:
l reduced pain (two out of three of those with pain)
l improved posture
l sense of confidence
l a feeling of control from taking a positive rather than passive approach to AIS.
Physiotherapists describe the sense of control that the intervention brings. The girls were now doing
something positive to help themselves, rather than ‘waiting’ passively for what may or may not occur.
This gave the girls a sense of responsibility and control over their condition. Physiotherapists also described
improvements in posture and the effects of this irrespective of possible improvement in the curve. This
could give a sense of confidence for the future.
She was just really, really pleased with it and she actually went out in a vest top last week. For me that
was really lovely.
Physiotherapist
Physiotherapists also described how the intervention provided a ‘tool for the bottom drawer’; in other
words, a useful tool that the girls may not use now but that will be available if needed in the future.
The positive outcomes from taking part in the trial described by children and their parents are shown
in Table 48.
TABLE 47 Important outcomes of an AIS intervention for children and parents
Parent: important outcomes Child: important outcomes
Pain reduction Pain reduction
Stop it getting worse Stop it getting worse
Aesthetic improvement (not ‘ bony bits’) Am I happy with the way I look?
Physiotherapist’s subjective assessment of improvement in posture To improve posture (e.g. contours)
Personal goal achievement To get spine straighter (for one child)
Learning how to help themselves
TABLE 48 Positive outcomes of taking part in the trial described by children and their parents
Parent: positive outcomes Child: positive outcomes
‘A growth point for my child’ (described below) Becoming more informed
Helped pain Helps pain
Posture Effect on posture and awareness
of posture
Improved curve (not assessed on radiograph) Improved curve (not assessed
on radiograph)
Tool for future
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Two of the three girls with pain noticed a marked improvement in pain, suggesting another modifiable factor.
If I stop doing the exercises then I am in a lot more pain and then I will start doing them again. It
becomes easier. The exercises themselves they don’t really get any easier they just, when I am not
doing them I am getting a lot of pain.
Girl whose pain levels had not improved significantly
I certainly noticed a big improvement; that she doesn’t get the pain any more. She was complaining
about it every day and I’ve really noticed she hasn’t mentioned it any more so it’s obviously done
some good.
Mother
Awareness of posture and the ability to change posture was marked as an important positive outcome by
parents and children, thus indicating a potential modifiable outcome that is important to families.
I think I have a much better understanding of my curve and how it affects me . . . I didn’t really realise
how I kind of stood . . . before I had the physio it was more like one of my hips jutted out more.
I think the whole giving me more awareness; we had quite a lot of work which taught me a new
position to stand in and looking in the mirror and seeing my curve and how it affected my body.
I thought that was helpful because now I just stand in that position, like normally, which is a
big improvement.
Girl
She knows that if she doesn’t want her shoulder to be lower than the other, she doesn’t want her hip
to stick out as far that she can correct that herself slightly. She had her prom earlier this year and she
was having photographs taken for that, so she would have corrected herself so that her shoulders
were even for the photos.
Mother
Parents described the intervention as providing a tool for the future, specifically to help to control pain, to
enable my child to adjust her posture and to encourage her to become more physically active in order to
achieve positive health as an adult.
I think before, if you’ve never been into a gym you’re scared about gym stuff aren’t you, but now
she’s done a few things in the gym and she knows what she’s doing . . . and actually she doesn’t have
to have somebody showing her what to do.
Mother
The girls had been given the choice to be involved in the trials and this was described as marking
a ‘growth point’ or ‘educational experience’ for the children, giving them a sense of control over a
chronic condition:
Father: Being involved has been a ‘growth point’ for her.
FT: In what way do you mean?
Father: First it has made a connection with something that she has learnt in school about research
methods. Also she has seen herself in a different role; she has got satisfaction from feeling in a small
way that she has contributed to something that will be helpful . . . You could call it an educational
experience. I am not saying that I would want my daughters to have this; if I could change it I would,
but ‘how have I personally coped with this?’ – When living, what you make of things and the choices
you make in relation to your situation shape you. Anyone with an illness, probably the last thing you
want is to get involved in a project; why would you want any additional workload? But your choices
shape what you become. It has been an education.
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Tip
One mother suggested that it would be useful to include information on healthy eating and living in the study
information pack in order to focus on the ‘normal’ adolescent rather than on controlling an illness.
Being in the trial
This section focuses on relevant experiences of being in the trial for physiotherapist, parent and child.
Physiotherapists’ experiences
Randomising to non-intervention group
Physiotherapists described the issues for randomising the non-intervention group. At sites where exercise
intervention had not been routinely used, physiotherapists did not have concerns about allocating
participants to the non-intervention group. This was because the patients would still receive a level of
treatment that was above routine care, so the physiotherapists perceived no conflict related to duty
of care.
We’ve never provided an exercise alternative for the milder scoliosis. From our point of view, even
when they come in and they get all that advice and an information pack, that is still more than they
would get normally anyway so we can still see that as a positive.
Physiotherapist
In addition, these physiotherapists did not have an intuitive sense about who would do particularly well
from intervention and, thus, did not face the issue of allocating patients into an arm that they considered
‘inappropriate’ (‘that’s the whole point of the trial’). However, they did describe the issue of having to deal
with the disappointment of families that were allocated to the non-intervention arm, who had ‘pinned
their hopes’ on exercise. They described how this disappointment might have an impact on trial outcomes
(i.e. inflate the positive outcomes for the intervention group). One family was so unhappy about it that
they went back to the consultant in order to be referred for physiotherapy after the trial.
It sort of puts a dampener on the whole session really because they then don’t really want to be here
because they wanted something different. A lot of them know a lot of information without telling
them anyway. They don’t necessarily feel like they’ve gained a lot from driving an hour and a half to
get here to do that.
Physiotherapist
It depends how it’s marketed. If it was still marketed as we’ve got a lot of information, we’ve got a lot
of education we could give to you which could be beneficial, then yes they might [turn up] but the
risk is that obviously we won’t. If they wanted the exercise, then yes, they might not turn up.
Physiotherapist
Physiotherapists suggest that it would be useful for families to know which group they had been allocated
to before they come back, even though this might mean that some families choose not to come back.
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Tip
Physiotherapists suggested that it would be helpful for families to know before they arrived for the advice
session. Perhaps produce a DVD with the relevant advice and information as an option if they do not want to
come in once they have been allocated to the non-intervention group.
One physiotherapist, who routinely provided an exercise intervention for AIS, highlights ‘duty of care’ as
a potential issue: ‘In short if the health professional thinks that the exercise intervention would benefit a
particular patient, they have a duty of care to provide it; the person is a patient prior to being a research
subjects’. This issue focuses on clinical equipoise.
If a consultant’s patient is coming into a trial in the context of a referral to physiotherapy [as a
patient], the physiotherapist has a duty of care . . . If I had someone presented to me in the advice
group, and I said that in my opinion that patient has a right to [and will benefit from] physiotherapy
input . . . that patient should be pulled out of the trial.
Physiotherapist
The need for a flexible exercise protocol
Physiotherapists described the challenges of:
l organising appointments to fit around school time
l fitting the trial and its administration around their routine and ongoing working day.
All physiotherapists had made great efforts ‘above and beyond the call of duty’ to make the trial work and
they discussed the need to consider this additional workload when planning the main trial.
We all work pretty flexible hours . . . we’re tending to do them on days when they’re requesting them
at 4 o’clock or 4.30pm. We just see them at the end of our normal working day and that’s how we’ve
been fitting them in.
Physiotherapist
Physiotherapists described how these constraints of fitting in appointments made a flexible trial protocol
necessary; school and other commitments could make it difficult for families to attend a lot of
appointments. Although physiotherapists understood the importance of a fixed exercise protocol for trial
rigour, flexibility of protocol was also linked to the need for professional autonomy.
I don’t think you can look at trials in quite the same way as you can look at [routine] treatment
sessions. I wouldn’t normally see the patients as frequently as I have seen them for the trial . . . a lot of
them were happy to come [for the trial] but actually it was a distance for them . . . [they might not]
have as much flexibility . . . if they weren’t trying to comply with what they felt was expected from
them from the trial.
Physiotherapist
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Do we need a specialist to provide the intervention?
Delivering the intervention was seen as a skill that would be transferable to non-specialists.
There is nothing I do that I couldn’t share and transpose to any of the physiotherapist that I work with
here. It’s not rocket science, it’s common sense, it’s just being able to relate to people really.
Physiotherapist
However, another consideration raised by the physiotherapists was the level of specialism necessary to
provide a successful trial intervention and the potential impact of non-specialism on trial outcomes. For
example, families’ expectations of seeing a therapist with expertise in scoliosis within a specialist service
might have an impact.
It can be challenging because their expectation has been cranked up . . . whereas to be referred to a
standard though competent local centre may have a different impact, and how will those impacts play
out in terms of the outcomes?
Physiotherapist
There are also the additional benefits of working closely with surgeons who make daily decisions about
the need for surgical intervention.
Training needs for non-specialist physiotherapists
Physiotherapists new to the exercise intervention described it as a ‘bit daunting at first’ and expressed the
need for skills development. They described the following transferable skills that they have learnt from
being part of the trial:
l learning a new body of exercises for posture correction
l learning exercises that are transferable to other conditions
l learning new transferable techniques (e.g. mirrors for posture correction)
l learning how to recognise accurately spinal curves
l becoming more aware of people’s feelings and more able to discuss this
l learning about health research: ‘its common sense not a mystery’.
Physiotherapists also described the following issues related to training needs for the trial.
Realising that ‘the patient is the family’
Physiotherapists describe AIS as something that affects the entire family, and, thus, the need to develop
skills that include the whole family is important. For example, the ability to discuss a person’s feelings
is crucial.
I would be disappointed if my child was seeing a physiotherapist who . . . isn’t thinking about my
child’s life in term of education and impacts on how my child feels about themselves. I’d have an
expectation of an expert physiotherapist to be incorporating that in their thinking.
Physiotherapist
No matter how many families you meet you always learn something from each family . . . whatever
family you always take something away from the family. And you know it’s a great privilege to be
allowed to be in contact with somebody’s family because they do obviously open up to you to tell you
things . . . You are always learning something that may apply to another family.
Physiotherapist
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Needing to provide accurate information about adolescent idiopathic scoliosis
Physiotherapists describe the need to provide correct information to families, thus highlighting a training
need for the less specialist physiotherapist.
If you haven’t got experience it’s going to be knowing what sort of questions to expect from parents
and the children about scoliosis, so it’s just about having some background knowledge really about
the condition because people do want to know.
Physiotherapist
It’s the information I think because that is always the key. And if someone comes that you recognise [that
they have received] information that is incorrect that is the most important thing . . . I think a lot of people
want to know how likely the scoliosis is likely to progress and that sort of thing and at what stage would
they then be looking at other treatment options so like bracing and surgery and that kind of thing. I think
that’s one of the most common questions I get asked, that sort of thing, the progression.
Physiotherapist
Needing to bounce ideas around
Physiotherapists describe the need to ‘bounce ideas off’ someone else (preferably someone with more
experience) as an important way of learning, as well as usefulness of being watched and discussing ideas.
They discuss a system of mentoring as a way of learning, particularly for curve assessment.
[Physiotherapists] need to have access to somebody if they have got problems, if they have got
questions . . . for people that are less familiar there may need to be some sort of monitoring; they may
need to be seen every so often just so that, I suppose like a mentoring . . . I think there needs to be a
mentoring system, let’s put it like that, not a monitoring system.
Physiotherapist
Physiotherapists described it as useful to watch, discuss and learn from working with each other.
FT: Can you think of any particular example of a patient that you discussed?
Physiotherapist: I think the one that I just wanted to chat about with the others was the first patient I
had in the trial (on the exercise group); when I was coming towards the end of it – it was ‘where’s the
end point?’ . . . so I had a good chat with the others about what they would have done with this
patient, and what level they were at . . . to just try and decide really when you were at that end point.
Getting stuck in and learning on the job
Although physiotherapists described the pre-trial demonstrations conducted on ‘real patients’ as extremely
important, they highlight that, ultimately, the best way to learn is to do it ‘for real’ and discuss it with
others (‘this is how physiotherapists learn’):
It probably would have been beneficial to see a few more but I think some of it you just have to get
stuck in and go for it because that’s how you get used to it.
Physiotherapist
I think that the training needs to be as much patient contact as possible because I think that’s how
most physios tend to learn best, it’s hands-on and doing things and getting a chance to do that, and
maybe then do it on your own, and then discuss it with other people who have got more experience
of it . . . in my experience that’s how a lot of physios tend to learn.
Physiotherapist
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What comes after the feasibility study?
Finally, physiotherapists describe an interest in knowing the outcomes of the feasibility study and where it
is going next. They also describe the potential impact on AIS service provision for the host physiotherapy
service (irrespective of an ongoing trial). In short, because physiotherapists have learnt skills and developed
an interest for this additional service, this is likely to boost referrals and thus have a possible cost
implication for the host NHS trust.
Families’ experiences
It has been a positive experience
The children and their parents described positive experiences of being in the trial and said that they would
not change the trial in any particular ways. They described a positive relationship with the physiotherapists
that was both interesting and fun. Physiotherapists and trial staff seemed genuinely interested in the
families and treated the child as the central focus of care.
Two specific points were highlighted:
1. the importance of the appropriate timing for recruitment (i.e. being given time to think, particularly if
you have just been given your diagnosis)
2. families wanted to know the outcomes of the feasibility study, perhaps demonstrating a lack of
understanding of feasibility study objectives.
One father suggested that it would be useful to let participant families know about the positive
experiences of participating in the trial by using the authentic words of participants as a way of
boosting recruitment:
I am just thinking about perhaps some sort of . . . recommendations from people who have been part
of it and gone, ‘I thought this and actually it was all right and this happened and that was fine’ you
know to get some of the people who have been part of it to give a little comment.
Father
Although this highlights the possible added value for families of participating in a trial, there may be
ethical issues to consider surrounding the potential for coercion if we were to use this type of information
in trial information letters.
What if I had been in the non-trial group?
When asked what they would have done if they had been allocated to the non-exercise group, children
and parents described how they would have been extremely disappointed (mother: she ‘would have been
gutted’). Although some participants realised the need for a non-intervention group, they could not see
the point of being in that group; exercises at least ‘give you a fighting chance’ even if you are not certain
about the real outcomes.
Parents describe the following options that they would have taken if their child had been allocated to the
non-exercise group:
l would have tried other treatments (yoga, Pilates, spinal touch)
l would have requested child to be put forward for the main trial when it was launched
l would have sought second opinion (not because we doubted opinion but because we wanted to do
something) – ‘if you sit back and do nothing then you don’t know’.
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I would be a bit, I wouldn’t say like annoyed but I would be a bit disappointed as I would prefer to be
in that one, you have more of a chance of something changing. I wouldn’t have minded too much if I
could get this.
Girl
Trying to fit treatment in around school
Both children and their parents describe the importance and difficulty of fitting the appointments around
school, as well as a feeling that health reception staff did not fully understand the issue.
’Cos you had a couple of strange conversations and you felt sometimes that the people on the end of
the phone couldn’t quite understand why you needed to come in after school.
Girl
That is a bit stiff if you have got an appointment . . . and you do have to miss school, but you were
doing your GCSEs [General Certificate of Secondary Education] . . . because you were part of the
research stuff and in a more voluntary capacity . . . and I think that that message hadn’t got through
[to hospital staff].
Mother
However, although families described the impact on their time in terms of travel, time off work and school,
they were still prepared to do this in order to see a ‘specialist’.
Trial components
This section describes physiotherapists’, children’s and parents’ perceptions of the outcome measurement
(questionnaire and physical testing) and trial components (diary, study information pack, goal-setting,
patient forum, exercises, contracts).
Questionnaires and physical tests
Parents described the questionnaire assessment as arduous and a bit repetitive but understood that it was
necessary for the trial (mother: ‘you need to check you are solid across the board’). Parents described
physical tests as a bit of a mystery, although interesting, and would have liked a short explanation of their
purpose. However, they realised that knowing their purpose might have some effect on the trial results.
Tip
For one child who wore a brace it was difficult to answer questions about body image as they were uncertain
whether it referred to the effect of AIS or the brace.
None of the children objected to filling in the questionnaires, despite them ‘going on a bit’. One girl
described herself as ‘freaked out’ by the pictures illustrating more severe curve types. Children described a
keen interest in the physical tests and generally viewed them as a positive experience.
Online diary
Physiotherapists described the usefulness of being able to upload exercises onto the online diary. Although
they might not find the time to check the exercises daily, they saw it as an incentive to adherence. One
physiotherapist questioned the usefulness of the diary in terms of adherence, as children were able to tick
retrospectively to indicate that they had done the exercises. One of the experienced physiotherapists
described the limitations of using the set of available exercises and need to write more detailed
individualised descriptions about each exercise.
Although parents thought that it was useful for the physiotherapist to check on their child’s exercise
adherence, they also thought that the diary could be a bit of a ‘faff’ in terms of ease of computer access.
Some found that they had installed an incompatible browser or that the computer was being used by
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someone else. A paper copy of the exercises was, therefore, still invaluable for remembering the exercises
and recording adherence. Children found the online diary useful as a reminder, particularly the videos.
They confirmed that a paper copy could be a useful backup. Children suggested that YouTube
(www.youtube.com, LLC, San Bruno, CA, USA) would make access easier.
Tip
Physiotherapists and parents found it useful to video exercises on the child’s or parent’s mobile telephone.
Information pack
Parents described the information pack as a comprehensive resource for information on scoliosis. In
addition to the information included in the information pack, children and parents described how they
would like to find out about other people’s experiences of having scoliosis and the options available, thus
highlighting a potential unmet information need. They described how they had found it difficult to find
this type of experiential knowledge (see additional themes in Unmet information needs).
Goal-setting
Physiotherapists describe the challenges of setting goals for children who are fit and well and who have no
pain or physical limitations. The child may describe their aim as simply being ‘stopping it getting worse’:
. . . They’re not particularly bothered about their back, they’re not in any pain, and you tend to end up
finding they say they want to stop it getting worse.
Physiotherapist
Although goals were described as a useful way of giving children a sense of control, given that children
with AIS are generally not restricted functionally, physiotherapists described the challenge of setting goals:
Physiotherapist: I think as physios we’re used to people coming in and pain being their primary
problem and this is completely different. It’s nice in that way . . . to be treating someone who . . .
you’re trying to make them better
FT: Is that something that you’ve had to learn about for this trial?
Physiotherapist: I think more so for this trial, yes. Generally with the day-to-day patients that we
normally see they’ve got a problem that you’re treating them for; they’ve got pain, they’ve got a
decreased range of movement, all those kinds of things, so their goals are a little bit different, and in a
lot of ways easier to set, rather than a patient who has come in and is functioning quite happily.
Parents and children did not remember much about goal-setting. Children described possible goals as
being getting rid of pain, improving posture and preventing the curve getting worse. One child described
goal-setting as useful because ‘I could see what I needed to focus on rather than just that I have bad
back pain’.
Patient forum
Physiotherapists and parents felt that the forum was not utilised by children because it was monitored by
adults. Although parents felt it was a good idea, even when the child did use it, they did not continue
to: ‘it felt like it was the adults rather than the kids chatting to each other’. Families also mentioned
that there were alternative sites available for ‘social networking’ about AIS (e.g. Instagram; see
https://instagram.com), and that technical difficulties could be a disincentive when other more accessible
options were available.
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Although children agreed that talking to others with AIS would be useful, they did not use the forum.
They also described how it felt more like an interaction with adults. Although children described that
finding out about other people’s experiences of AIS was useful, they accessed other social networking sites
for this.
I guess it would be kind of interesting, also a good thing to be able to find out if you have something
in common for people with a similar thing. I don’t know many people with the same condition,
sometimes I feel a bit lonely.
Girl
When I was looking originally it seemed to be that it was all the physios and the research staff and
everything and it wasn’t so much the kids . . . and I think my daughter went on once and said she




One child suggested that it would be good to get a text or e-mail if someone had posted something on the
forum to flag up a new message.
I think it was quite difficult to use it because you never knew if anyone had posted anything on it. So
you have to go on and check it and obviously people aren’t really going to do that, I think it would be
useful if there was an option of like if someone posted something and you get an e-mail about it.
Girl
Exercises
Physiotherapists describe the complexity of the posture correction exercises and felt that the child needed
to grasp the ‘concept’ in order to do the exercises correctly. They felt that this might make the exercises
inaccessible to some children. They also described the need for motivation and commitment to do the
exercises and felt that this motivation might waver if there was not the incentive of being part of a trial.
I think it is quite an in-depth programme of exercises so I think they do need a certain level of
understanding . . . It happens with any exercise that you give out, especially if you are trying to train
someone’s core strength. It’s quite technical with anyone . . . and some people just, for whatever
reason, find it harder than others . . . Some of them will just pick it up very naturally and very easily
and others just struggle with it a little bit more.
Physiotherapist
You don’t need to be a ‘straight A’. . . some children seem to have, it’s more about a developing sense
of self-awareness. . . I think it’s more a problem around self-attention or self-awareness, than actually
any kind of academic or even emotional intelligence.
Physiotherapist
In contrast, parents described how the children just got on with the exercises and that some seemed to
enjoy them.
My daughter will come bounding through the door and she can’t wait to show [her father] the new
set of exercises, she absolutely can’t wait and he’s very positive about it. And 9 times out of 10 he
does the whole ball-throwing exercise with her because they get a lot out of that.
Mother
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Children sometimes needed a gentle reminder to do their exercises or even another pair of hands. One
mother described how there was nowhere for her daughter to do exercises privately and this made it
difficult. The children described the need to adjust their busy school routine to fit in the exercises, and
noted that ‘someone checking up on me’ (parent or physiotherapist) was an incentive to keep going.
The children did not describe the exercises as difficult to grasp.
Exercises and stretches were described as tools for the future. Some children and parents said that after
the trial they were likely to carry on exercises on an ‘as-necessary’ basis; for example, to help when the
back is painful.
Tip
Text reminders to exercise would be useful.
Contracts
Physiotherapists described how they were not sure if signing a contract made any difference to adherence.
In some patients, this might make children and their parents take it more seriously, and in other patients it
would make no difference. The mother of the youngest girl (aged 10 years) said that her daughter enjoyed
the ‘grown-up’ aspect of signing a contract and that it had made her take it very seriously. Children did
not remember the details of signing contracts, although agreed it might be useful for making people think
about what was involved.
Additional themes impacting on success of interventions for adolescent
idiopathic scoliosis
The findings highlighted several areas with a potential impact on the success of interventions for AIS and
on recruitment into a larger trial:
(a) experience of health-care services
(b) specific concerns related to AIS
(c) information needs and accessing information about AIS.
Experience of health-care services
Children and their parents describe mostly positive and friendly experiences of health care. In particular,
they appreciated the child being the focus of consultation, rather than the health-care professional
directing attention towards the parent. For some parents, the diagnosis of AIS came as a relief (e.g. it is
not a tumour).
For parents, any negative experiences of health care focused around a ‘cursory attitude’ of a specialist
(although ‘I know he is a good doctor’). They describe the negative experience of decompartmentalising
patient; ‘I have done my bit’ and ‘now it’s not my problem’. Parents stressed the need for a holistic
approach and good communication, particularly when children are the patients.
A specialist in anything is going to become a little bit, not blasé but a little bit more distant perhaps
from the patient because you are looking from a true clinical point of view which is natural.
Father
[The surgeon] was very cursory particularly when he was dealing with a child which might have helped
get my daughter a bit more upset than she was . . . with an adult it’s not so bad, because there is not
an emotional involvement . . . but as a child you want somebody interested in you rather than . . . only
being worried about the angles, saying ‘don’t worry about it everything is fine, off you go’.
Father
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Parents and children also describe potential issues related to privacy. These included not only undressing in
front of people (including other family members) but also being talked about by others and being asked
questions about their bodies (e.g. their menstrual cycle).
Do I want someone to talk about my body, and do I want to think about it that much and what they
are going to do to me, and does it mean more scans and more people prodding me and . . . my
daughter was saying ‘I’ve got to wear this funny t-shirt’ . . . and doing all that at that age when they
are supersensitive about all of those things.
Mother
[That surgeon] was brilliant because he gave her a gown he left the room. [The other surgeon] just
said to her ‘take your top off’ . . . she is 16 and I’m her Dad and that wasn’t good, she wasn’t given a
gown or anything to put on for him . . . we are making him sound like an ogre (which he wasn’t) . . .
when you have seen a couple of thousand people over the years you maybe lose sight of that initial,
well we need to think about this for a moment before saying anything like, ‘take your top off’.
Father
For the children, ‘bad experiences’ included frustration about the process of accessing a specialist, feeling
dismissed if treatment was not indicated and being left with a feeling of not knowing what is going to
happen now (‘my curve is not bad enough for surgery so what is going to happen next?’):
I went to my GP. He told me I would need surgery or a back brace so I had prepared myself to have
one of those, and then I got told I didn’t need it as it wasn’t bad enough, so I said ‘Oh all right’ . . .
he didn’t tell me what options I had to help it, he just said I don’t need surgery, I don’t need a back
brace, but he didn’t say anything else to particularly help it. So I think it would be good if doctors did
that. But yeah he didn’t really give me much information on scoliosis or anything. He just was like,
‘OK we will send you for an X-ray’, and that was it really.
Girl
Specific worries related to adolescent idiopathic scoliosis
Physiotherapists describe parents’ worries as including: ‘will my child feel like everyone else ‘visually’ and
will there be any psychological impact?’; ‘is it going to get worse?’; ‘will she need surgery?’; ‘will this have
any impact on her education?’; and ‘is this my fault?’. In contrast to this, physiotherapists describe the
children as ‘taking it in their stride’ and being able to do everything that other children do (they are not ill).
Parents and children worried about their pain; for one girl (out of three girls with pain) this affected her
ability to do normal things. In contrast, physiotherapists did not describe pain as a significant feature of
AIS. Children’s and parents’ worries are listed in Table 49.
Parents’ worries focus on the future and the unknown. They want to know more about what the odds
are. They describe ‘watchful waiting’ as a place of anxiety and worry highlighting the uncertainty for the
future; will this curve get worse?
From sitting in the waiting room and thinking we’re really lucky that my daughter is the way that she
is and then I could always come and think ‘oh God that her mind so I’ve never mentioned it to her but
I wonder if she’s thinking along the same lines.
Mother
They describe the ‘sheer panic’ of potential surgery and balancing the need for surgery versus the
disadvantages (for example, surgical risks and interference on education at a crucial time). Parents also
describe their shock regarding the severity of the curve; ‘how did I not notice sooner?’; ‘how did I let it get
this far?’; ‘is it something I did?’; ‘I could kick myself for not doing something sooner’; ‘I am her parent
and can do nothing to make it right’.
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The first X-ray was a big shock. I think because my daughter had come out, she can be quite a joker,
and she said ‘my spine is really bent’ . . . and when we went in it was. And the doctor said ‘you have
actually got two curves and its more severe than I first thought’ and he clicked it up on screen and
it was a shock to see . . . The X-ray for me was a real wake-up call.
Father
When she was 3 months I had to have a lumbar puncture so I was thinking was it the lumbar
puncture? When I was carrying her . . . I was thinking maybe it was because (I was quite small at the
time) she didn’t have enough space to grow . . . So there was a fair bit of guilt . . . the logical side of
my brain knows that that is absolute nonsense . . . but I think there were times when I did
torture myself.
Mother
For a parent it’s frustrating because actually you want to press a magic button and do something and
you want to take them for treatment and let them get better but it’s not going to be the case . . . it’s
that old cliché isn’t it the only thing you want for your children is good health.
Mother
However, parents also describe AIS as having no major impact on the way that the girls lead their lives;
‘they just get on with it’. Some parents described how it was mum and dad who were worrying and had
to ‘take strength’ from the child’s strength (with the proviso that the child may not actually be letting you
know how she really feels). Suspicious that the child might ‘not be letting on’, parents attempted to put a
positive spin on the situation so as not to worry them.
Show us to take our cues from the children. Take strength from how children approach it. They have
been amazingly laid back. What difference has it [scoliosis] made? It has had precious little effect.
It would be different if they had pain or obvious deformity; we are lucky.
Father
Children without pain describe AIS as ‘not a big deal’ and ‘pretty common’; ‘I just get on with it’. Often
they described how they had not even noticed it. However, pain could have a significant impact (one girl).
I kind of have to be fussy about what I need and what I don’t need, I can’t stand up for too long,
always having to change positions always lying forward or back always having to straighten myself.
Girl
TABLE 49 Children’s and parents’ worries about AIS
Parents’ worries Children’s worries
My child is in pain Pain gets me down
What effect will it have on possible career choices? What will happen in the future?
What will other kids say? I am conscious of my body and want to look straighter
Will it get worse so that she needs surgery? Worry about needing surgery but some ambivalence
(if it works I will be straight/will not have pain)
Will other family members get it (sibling, grandchild)?
Childbirth
She does not let on how she feels
Will she continue to have pain and what will be the effects
of this?
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It sometimes it frustrates me that I am always in a lot of pain and sometimes I feel like I need special
needs and I don’t want to be treated that way I want to be treated like everyone else . . . sometimes it
can be pretty depressing.
Girl
Unmet information needs
Families described the need to find out about AIS following a diagnosis, but stressed caution when
‘Googling’ [Google Inc., Mountain View, CA, USA (mother: ‘I made the mistake of Googling it’)]. When
asked, they did not remember accessing the SAUK website (www.sauk.org.uk). Parents talked things
through with friends and colleagues and also accessed the internet for information.
I made the mistake of googling on the internet and it was the worst thing I could have done really;
and I would just advise anyone else not to do it because you see the most extreme patients and I
scared the absolute life out of myself . . . I googled ‘spinal braces’ which again they were like these
things out of Hannibal Lecter, it was just the scariest contraptions. And yes I think that was a
big mistake.
Mother
The parents highlight an unmet information need – ‘I want to find out about what this has been like for
other people rather than the worst case scenarios’:
I think just genuine input from the child and the parent . . . It would be useful to have quoted word
from actual parents who have shared this experience, or recordings (now we have the technology to
do that kind of thing), two or three line statements would be heartening, especially early on to provide
some sort of reassurance. For example, ‘your child will probably be worrying less about it than you
will’. Knowing what the experience of others is like is useful. Actual words of other real parents . . .
Authentic words of others; not propaganda. You would recognise the truth in statements of that kind;
not advertising blurb; recognising yourself in the situation.
Father
Children found information about AIS from books, newspaper and magazine articles, Google (www.
google.com) and social networking. They also talked to other children that they meet with scoliosis on an
ad hoc basis. They described the need to compare their experience with ‘like-others’. Although they might
avoid looking at pictures of surgery, they said it was nice to share experiences.
I think some experiences of young people who have it would be useful. Maybe a bit about knowing
that other people have it as well and yet they probably have the same worries about it as you have
and a kind of thing about people who are worried about the surgery or it is stopping them doing stuff
or cosmetic reasons so that they get a sense other people are going through the same things.
Girl
I guess it would be kind of interesting, also a good thing to be able to find out if you have something
in common for people with a similar thing. I don’t know many people with the same condition,
sometimes I feel a bit lonely.
Girl
QUALITATIVE STUDY




The overall feedback from all participants about the exercise intervention was that it was acceptable. Some
physiotherapists expressed concerns over the complexity of the exercises but this was not reflected in the
experiences of the patients who appeared to cope well with the programme. No indication was given
by the young people or parents that it was too onerous or difficult to perform but, instead, feedback
suggested that they enjoyed doing the exercises and benefited from them. Elements of the intervention
designed to increase adherence with the programme, including the online diary, goal-setting and contract,
were generally viewed in a positive light. One suggestion was made to include text messages to remind
participants to do their exercises. The one element of the online resources that was not utilised was the
forum, and participants gave examples of other places they had sought peer support, which suggests it
was not needed.
Recommendations for a future trial
l Discontinue the online forum.
l Consider the inclusion of other reminders to exercise, such as text messaging.
Need for an active approach
The findings support the usefulness of a more active approach to the management of chronic conditions
in adolescents. ‘Feeling in control’ was an important outcome described by all participants. Physiotherapists
described the difficulties of negotiating the disappointment of families who were allocated to the
non-intervention arm, which they regarded as not ‘giving you a chance to improve’. This could potentially
threaten the validity of treatment outcomes if those in the comparison groups perform worse on the outcome
measures because they do not consider that they are ‘doing something’ (resentful demoralisation). Participants
describe how they would try other interventions rather than ‘do nothing’ in the comparator arm. We did not
interview patients in the non-exercise group and should consider what people in this group are doing beyond
‘watchful waiting’.
Recommendations for a future trial
l Repackage the control intervention to frame it more positively so that allocation to the control arm is
not viewed in a negative light and the chances of resentful demoralisation are reduced. This could be,
for example, a healthy lifestyle intervention, which includes a more structured approach to the delivery
of information about AIS alongside education about good health behaviours, and support to perform
regular exercise (e.g. based on the World Health Organization guidelines). This would make the control
intervention more ‘active’ and in essence, result in the comparison of two active interventions. This
approach has been taken in prostate cancer research where ‘watchful waiting’ was considered to be
an unacceptable treatment approach by potential participants and resulted in a very low uptake of
recruitment to the study. It was reframed as ‘active monitoring’ to reflect the regular tests and review
appointments that it entailed.
l There is also a need to ensure that recruitment staff and treating clinicians convey an attitude of true
clinical equipoise and do not suggest, even subconsciously, that one treatment is superior to the other.
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Modifiable outcomes: ‘bony curve’ or ‘posture’
The findings also raise queries about the participants’ (both physiotherapists’ and families’) expected
modifiable outcomes of the trial. Participants make a distinction between:
(a) ‘bony curve’, which they perceive as not modifiable (with the exception of one family)
(b) aesthetic or ‘postural’ changes, which are modifiable and important.
This is further complicated by the difficulty of actually measuring:
l changes in the ‘bony curve’
l habitual changes in postural change
l consciously controlled changes in posture (e.g. when having radiography, a person can adapt
their posture).
Recommendations for a future trial
l Currently the primary outcome for a future study is the Cobb angle. Although this remains an
important measure, as it is a major factor when surgeons make decisions about surgery, it is apparent
from the interviews that other outcomes are also important. We have collected a range of secondary
outcome measures that appear to capture information broadly about these other outcomes including
appearance and pain. These measures should be included in a future study.
Trial procedures
The participants and their parents were generally happy with taking part in physical measurements and
completing questionnaires. There were some suggestions that the questionnaires were long and repetitive,
and one participant who wore a brace was unsure if the questionnaires were related to her curve or
her brace.
Recommendations for a future trial
l Reduce the length of the questionnaire. This is one of the aims of the feasibility study and all the
outcome measures included in the questionnaire will be reviewed.
l Wording of the questionnaires should be reviewed to ensure that questions are clear about whether
they are referring to a participant’s curve or brace.
Fitting service around families
All participants discuss the fundamental difficulties of fitting treatments around the commitments of
school, often at a crucial time at school.
Recommendations for a future trial
l Service provision based on patients’ needs should be considered when setting up the main trial.
Unmet information need
The findings suggest that hearing other people’s stories and experiences about their scoliosis would be a
useful adjunct to improve the experience of families with AIS.
Recommendations for a future trial
l Further consideration of the information needs of families is important for a future trial.
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Training to support positive outcomes
The findings suggest possible areas for further training to support a future trial:
(a) ‘The family is the patient’: physiotherapists recognised the importance of a holistic approach to the
family, for example the ability to empower families to face worries about the future and the impact of
scoliosis on school and life. They recognised that working with adolescents required skills in this area
that they had developed during the trial.
(b) Accurate information about scoliosis. Physiotherapists and families focused on the importance of
accurate information about scoliosis. Families in particular wanted to know more about the potential
paths so that they could prepare for them (e.g. what are the odds of needing surgery?).
(c) Physiotherapists discussed the importance of mentoring and learning ‘on the job’ as part of training.
Those inexperienced in providing exercises for AIS developed skills ‘on the job’.
(d) Physiotherapists could find it challenging to set goals for patients who had no pain or
functional limitation.
(e) Issues related to research: equipoise and standardisation of treatment protocols.
Recommendations for a future trial
l Training for any future trial should address the points outlined above.
Limitations
From the comparisons of characteristics of the qualitative participants to the whole cohort, it is apparent
that there are important differences. We cannot know what the experience was for boys and for patients
from ethnic minority groups. There was limited exploration of the experiences of the participants of the
control group through written feedback. These should be explored in a further qualitative study.
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Chapter 8 Overall conclusions
F rom our up-to-date systematic review of the literature, a definitive trial evaluating clinical effectiveness andcost-effectiveness of SSEs for AIS in the NHS is still warranted, particularly to investigate cost-effectiveness.
Previous or ongoing studies are mostly small, with short-term follow-up, and are at high risk of bias.
According to our UK survey, there is sufficient willingness from orthopaedic clinicians at a sufficient
number of specialist centres to provide a full sample for a definitive trial. This is in tandem with evidence
that patients with AIS and their parents are willing to consent to randomisation, treatments and follow-up.
Providing an experimental intervention of a SSE programme involving six sessions with a physiotherapist is
currently deliverable within most NHS outpatient settings and highly acceptable to patients and their
families. Use of an online exercise diary to support a home exercise plan is viable; computer and internet
access was not an issue. Adherence to daily exercise appears to be linked to adherence to attending
therapy sessions, with further emphasis required to maximise adherence to the exercise programme. There
does not appear to be a requirement for an online forum with pre-existing media already playing a part for
patients to communicate with one another. We have a manualised intervention ready for use. Some
further refinement of the control intervention is required.
One-and-a-half days’ training is required for physiotherapists to deliver the interventions, with the addition
of further within-service training/coaching by more experienced physiotherapists. We were able to deliver
high-quality adherence to the intervention protocol with this level of training. There is a requirement to
ensure good training on research, equipoise and evidence (or lack of) for SSEs to ensure that clinicians are
balanced in their approach to patient intervention for the trial.
The number of outcome measures should be reduced as anticipated at the start of this feasibility study.
This reduced burden and a system to collect core outcomes where necessary should enable longer-term
loss to follow-up rates to be minimised to within acceptable levels. A radiographic protocol should be
implemented with a single rater assessment of curve types (single or double and an assessment of whether
or not curves are structural) and sizes and ensuring that Risser grading is possible using full-length film.
We recommend a move to a labelling of idiopathic scoliosis rather than AIS to avoid uncertainty around
the exact stage at which the scoliosis has developed.
Progression criteria to full trial
In the original detailed project description we specified the following progression criteria:
l Demonstrate that assumptions underlying sample size were correct (these were a SD of 15° for primary
Cobb angle, 30% loss to follow-up, 20% control group progress to surgery).
¢ SD of baseline primary Cobb angle is 9.9°, loss to follow-up at 6 months on current records is
20%, progression to surgery is difficult to predict from current pilot data owing to short-term
follow-up.
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l Demonstrate that there are sufficient numbers of centres to finalise the recruitment strategy for a
main trial.
¢ Following a national survey of specialist centres, of those that responded (n= 19 NHS trusts) nearly
80% said that they would be willing to have their patients involved in a RCT that randomised
patients to either an exercise or control intervention. Individual consultants reported seeing, on
average, 10 new AIS patients per month (range 2–30 patients per month) and 23 follow-up AIS
patients per month (range 8–80 patients per month). Assuming 10% of patients are eligible,
willing and randomised this would equate to approximately 30–40 patients per month from
15 sites, and a recruitment of 400 patients would take 12 months.
l Pilot an intervention that delivers sufficient dosage within current NHS resources and with > 60% of
patients attending all necessary sessions and evidence of performing home exercises.
¢ Three out of the four trusts were able to commit to up to nine sessions within their current NHS
resources. One trust was unable to manage between six and nine sessions for exercise programme
participants during the pilot study owing to limited resources; however, they expressed willingness
to provide the sessions should excess treatment costs be supplied. Where the full nine sessions
were available, 75% of participants attended the number of sessions deemed necessary by the
physiotherapist and there was evidence that 83% of these performed regular home exercises.
OVERALL CONCLUSIONS
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Appendix 1 Flow chart of pilot study procedures
NHS hospital clinic
NHS hospital clinician (consultant, nurse or physiotherapist working in clinic) approaches
the family and introduces them to the study 
If the family are interested then they are provided with the PIS 
Permission is sought from the family for the research team to contact them about 
the study (contact details collected)
If a member of the research team (CLRN staff or WCTU staff) is available in clinic
they will also speak to the family
Telephone contact
Eligibility checked
Further explanation of the study
If the family are happy then a research clinic appointment is arranged at least 
24 hours later
A letter is sent/provided confirming appointment and PIS if necessary
Research clinic appointment with research clinician (CLRN staff or WCTU staff)
Discuss PIS
Family questions answered
Written informed consent taken (the child or their parent will sign consent form
depending the capacity of the child to provide consent)
Randomisation: the research clinician is blind to treatment allocation so family are not
informed of treatment allocation at the research clinic
Child and parent complete a questionnaire
Child undergoes clinical assessment
Referral sent to physiotherapy department who will contact the family with an
appointment to receive the allocated intervention
Participant attends physiotherapy department for treatment
The family is contacted by the study team to arrange 6-month follow-up appointment
Follow-up research clinic appointment
Consent to collect data is reconfirmed
Check for adverse events
Child undergoes clinical assessment
Child and parent (carer) complete questionnaire
FIGURE 6 Flow chart of pilot study procedures. CLRN, Comprehensive Local Research Network; PIS, patient
information sheet; WCTU, Warwick Clinical Trials Unit.
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Appendix 2 Baseline case report/record forms
Baseline CRF Version 1.0 24.9.2012
Baseline Participant Questionnaire
If you need to get in touch with the ACTIvATeS Trial research team, please contact:
ACTIvATeS Trial team
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Baseline CRF Version 1.0 24.9.2012
Please read these instructions before completing the questionnaire:
Thank you for agreeing to take part in this study. The answers you give in this questionnaire will
help us find out if the treatments you receive are helpful for your scoliosis.
Please answer all the questions. Although it may seem that questions are asked more than
once, it is still important that you answer every one. We apologise for any repetition but we have
used specially designed questionnaires and to assess the treatment you are receiving properly
they need to be answered fully.
Please follow the instructions for each section carefully.
Most questions request that you place an X in the box provided. If so, please use an X
rather than a tick, so that we can tell when you really meant to choose a particular box.
For example in the following question, if your answer ‘yes’, you should place an X firmly in the
box next to yes.
Please use a BLACK or BLUE pen. Please do not use a pencil.
Please check that you have completed all sections and
return your completed questionnaire to the research clinician.
You will be invited to complete another questionnaire in approximately 6 months time.
Please keep a record of any days off school, and hospital or medical procedures you
undergo until we see you again.
Please write any notes you have for the research team on the back page.
Do you drive a car?
Yes No
APPENDIX 2
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Baseline CRF Version 1.0 24.9.2012
1. Date of birth: 2. Female Male
_ _ / _ _ / _ _ _ _
3. At what age were you diagnosed with scoliosis?
_ _ years old




Bangladeshi Black or Black British
Chinese Other Ethnic Group
Girls – have you started your periods? Yes No
If yes, what age: _ _ years old
Boys – have you noticed any symptoms of puberty (i.e.
pubic hair, voice changes)? Yes No




This section is to find out some general information about you. Please answer the following questions as
completely as you can.
5. To which of these ethnic groups do you consider you belong? (Please place a X in one box only)
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At a friend or relative’s house
Other (please specify):
8. If you answered “yes” to the above question, then, where do you have access to a computer and
the internet (place an X next to all that apply)
Yes - daily
Yes - at least 4-5 times a week
Yes - at least 2-3 times a week
Yes - at least once a week
No - I do not have access to a computer and
the internet
7. Do you have access to a computer and the internet? (please place an X in one box)
Section 2:
























1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
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Baseline CRF Version 1.0 24.9.2012
Section 3:
The following questions ask about the condition of your back and how it affects you. Please place an X in
the box for the best answer to each question. Please only enter one answer for each question.














3. During the past 6 months have you been a very nervous person?
None of the time
A little of the time
Some of the time
Most of the time
All of the time
4. If you had to spend the rest of your life with your back shape as it is right now, how
would you feel about it?
Very happy
Somewhat happy
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Baseline CRF Version 1.0 24.9.2012
5. What is your current level of activity?
Bedridden
Primarily no activity
Light activities and light sports
Moderate activities and moderate sports
Full activities without restriction
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Baseline CRF Version 1.0 24.9.2012






10. Which of the following best describes the appearance of your trunk; defined as the human body






11. Which one of the following best describes your pain medication use for back pain?
None
Non-narcotics weekly or less (e.g., aspirin,
paracetamol, Ibuprofen)
Non-narcotics daily
Narcotics weekly or less (e.g.codydramol,
co-codamol)
Narcotics daily
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13. Have you felt calm and peaceful during the past 6 months?
All of the time
Most of the time
Some of the time
A little of the time
None of the time
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17. In the last 3 months have you taken any days off of work, including household work, or school





4 or more days






19. Do you feel attractive with your current back condition?
Yes, very
Yes, somewhat
Neither attractive nor unattractive
No, not very much
No, not at all
20. Have you been a happy person during the past 6 months?
None of the time
A little of the time
Some of the time
Most of the time
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21. Are you satisfied with the results of your back management?
Very satisfied
Satisfied
Neither satisfied nor unsatisfied
Unsatisfied
Very unsatisfied
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Section 4
Please look carefully at the following pictures that describe spinal shapes. Please place an X in the box
below the drawing that looks most like you.
1. Body curve
2. Rib prominence (bump)
3. Flank prominence (bump)
4. Head chest hips
5. Position of head over hips
1
2 3 4 5
1
2 3 4 5
1
2 3 4 5
1
2 3 4 5
1
2 3 4 5
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6. Shoulder level
7. Shoulder blade rotation
8. Shoulder angle
9. Head position
10. Spine prominence (bump)
1
2 3 4 5
1
2 3 4 5
1
2 3 4 5
1
2 3 4 5
1
2 3 4 5
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11. I want to be more even.
12. I want to look better in clothes.
13. I want to have more even hips.
14. I want to have a more even waist.
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
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1. I am aware of my overall body posture.
2. I am aware of how far I am bending over
when I have to bend to do something.
3. I am aware of strain in my muscles.
4. I can provide definite information regarding
the specific location and severity of pain/
discomfort in my body when the doctor asks
me what symptoms I am having.
5. I can exert the correct amount of force/
pressure required to do a task even without
thinking about it.
6. I am sensitive to changes in the position of
my legs even without looking at them.
7. I can touch my nose with my index fingers,
even with my eyes closed.
8. I can tell when I should stop doing some-
thing (e.g. lifting) before it causes me pain or
injury.
9. I can tell where my hands are located
without even looking at them.
10. I can tell how tired I will be after a task
when I first start doing it.
11. I can feel even the slightest touch (e.g. a
small raindrop or an ant crawling) on my skin.
12. I know my own strength.
Section 5
Listed below are a number of statements related to a variety of normal kinds of feelings and bodily
reactions. Read each item and decide how well the statement reflects you personally. It’s best to go with
your first judgement and not to spend too long thinking about any one question.
Place a ‘X’ in the box that most applies to you.
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
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1. During the last week was it easy or hard for you to:
Easy A little
hard
Very hard Can’t do
at all
Lift heavy books?
Pour a 2 litre bottle of milk?
Open a jar that has been opened before?
Use a fork and spoon?
Comb your hair?
Button buttons?
Put on your coat?
Write with a pencil?
2. On average, over the last 12 months, how often did you miss school because of your health?
Rarely
Once a month
Two or three times a month
Once a week
More than once a week
Do not attend school, etc.
Section 6
Some kind of problems can make it hard to do many activities, such as eating, bathing, school work, and
playing with friends. We would like to find out how you are doing. Please place an X in one box per line
unless told otherwise.
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
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What clothes or shoes you can
wear?
Your ability to do the same
things your friends do?
Your health in general?









Did you feel sick and tired?
Were you full of pep and energy?
Did pain or discomfort interfere with your
activities?
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4
1 2 3 4
1 2 3 4
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5. During the last week has it been easy or hard for you to:
Easy A little hard Very hard Can’t do at all
Run short distances?
Ride a bike?
Climb three flights of stairs?
Climb one flight of stairs?
Walk more than a mile?
Walk three blocks ?
Walk one block ?
Get on and off a bus?
6. How often do you need help from another person for walking and climbing?
Never Sometimes About half the time Often All the time
7. How often do you use assistive devices (such as braces, crutches, or wheelchair) for walking and
climbing?
Never Sometimes About half the time Often All the time
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4 5
1 2 3 4 5
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8. During the last week has it been easy or hard for you to:
Easy A little hard Very hard Can’t do
at all
Stand while washing your hands and face at a sink?
Sit in a regular chair without holding on?
Get on and off a toilet or chair?
Get in and out of bed?
Turn door knobs?
Bend over from a standing position and pick up
something off the floor?
9. How often do you need help from another person for sitting and standing? (Cross (x) one box.)
Never Sometimes About half the Often All the time
10. How often do you use assistive devices (such as braces, crutches, or wheelchair) for sitting and
standing?
Never Sometimes About half the time Often All the time
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4 5
1 2 3 4 5
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1 2 3
4
11. Can you participate in recreational outdoor activities with other kids the same age? (For example:
cycling, skating, hiking, jogging)
Yes, easily Yes, but a little hard Yes, but very hard No
If you answered “no” to Question 12 above, was your activity limited by: (Cross (x) to all that apply)
Pain?
General Health?
Doctor or parent Instructions?
Fear the other kids won’t like you?
Dislike of games or sports?
Activity not in season?
If you answered “no” to Question 11 above, was your activity limited by: (Cross (x) to all that apply)
Pain?
General Health?
Doctor or parent Instructions?
Fear the other kids won’t like you?
Dislike of recreational outdoor activities?
Activity not in season?
12. Can you participate in games or sports with other kids the same age? (For example: tag, basketball,
rounders, football, catch, skipping, touch rugby, hop scotch)
Yes, easily Yes, but a little hard Yes, but very hard No
1 2 3 4
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13. Can you participate in competitive level sports with other kids the same age? (For example:
hockey, basketball, soccer, rugby, baseball, swimming, running [track or cross country], gym-
nastics, or dance)
Yes, easily Yes, but a little hard Yes, but very hard No
4321
If you answered “no” to Question 13 above, was your activity limited by: (Cross (x) to all that apply)
Pain?
General Health?
Doctor or parent Instructions?
Fear the other kids won’t like you?
Dislike of competitive level sports?
Activity not in season?
14. How often in the last week did you get together and do things with friends?
Often Sometimes Never or rarely
If you answered “sometimes” or “never or rarely” to Question 14 above, was your activity limited by:
(Cross (x) to all that apply)
Pain?
General Health?
Doctor or parent Instructions?
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15. How often in the last week did you participate in PE or break time?
Often Sometimes Never or rarely No gym or recess
.
If you answered “sometimes” or “never or rarely” to Question 15 above, was your activity limited by:
(Cross (x) to all that apply)
Pain?
General Health?
Doctor or parent Instructions?
Fear the other kids won’t like you?
Dislike of PE or break time?
School not in session?
I don’t attend school?
17. How much pain have you had during the last week? (Cross (x) one box.)
None Very mild Mild Moderate Severe Very severe
16. Is it easy or hard for you to make friends with kids your own age?
Usually easy Sometimes easy Sometimes hard Usually hard
321 4
321 4
321 4 5 6
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18. During the last week, how much did pain interfere with your normal activities (Including at
home, outside of the home, and at school)? (Cross (x) one box.)
Not at all A little bit Moderately Quite a bit Extremely
20. If you had to spend the rest of your life with your bone and muscle condition as it is right now,
how would you feel about it?
Very satisfied Somewhat satis-fied Neutral
Somewhat dissat-
isfied Very dissatisfied
19. What expectations do you have for your treatment? As a result of my treatment, I expect:
Definitely
yes
Probably yes Not sure Probably not Definitely not
To have pain relief
To look better
To feel better
To feel better about myself
To sleep more comfortably
To be able to do activities at
home
To be able to do more at
school
To be able to do more play or
recreational activities (biking,
walking, doing things with
friends).
To be able to do more sports
To be free from pain or
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By placing a X in one box in each group below, please indicate which statements best describe your own
heath state today.
Mobility
I have no problems in walking about
I have some problems in walking about
I am confined to bed
Self-care
I have no problems with self-care
I have some problems washing or dressing myself
I am unable to wash or dress myself
Usual activities (e.g. work, study, housework, family or leisure activities)
I have no problems with performing my usual activities
I have some problems with performing my usual activities
I am unable to perform my usual activities
Pain/discomfort
I have no pain or discomfort
I have moderate pain or discomfort
I have extreme pain or discomfort
Anxiety/depression
I am not anxious or depressed
I am moderately anxious or depressed
I am extremely anxious or depressed
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To help people say how good or bad
a health state is, we have drawn a
scale (rather like a Thermometer) on
which the best state you can imagine
is marked by 100 and the worst state
you can imagine is marked by 0.
We would like you to indicate on this
scale how good or bad is your own
health today, in your opinion.
Please do this by drawing a line from
the box below, to whichever point on
the scale indicates how good or bad
your current health state is today.
Your own health state
TODAY
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This section asks about how your health interferes with your everyday life. Please read each question
carefully and place a X in the box of the answer that best describes your level of ability. You may feel
that some of these questions are repeating what we have already asked you, or that they do not apply to
you, but it is important that we ask the same questions of everyone, so we would be very grateful if you
would answer all the following questions.
1. Which one of the following best describes your usual ability to see well enough to read ordinary
newspaper print?
Able to see well enough without glasses or contact lenses
Able to see well enough with glasses or contact lenses
Unable to see well enough even with glasses or contact lenses
Unable to see at all
2. Which one of the following best describes your usual ability to see well enough to recognise a
friend on the other side of the street?
Able to see well enough without glasses or contact lenses
Able to see well enough with glasses or contact lenses
Unable to see well enough even with glasses or contact lenses
Unable to see at all
3. Which one of the following best describes your usual ability to hear what was said in a group
conversation with at least 3 other people?
Able to hear what was said without a hearing aid
Able to hear what was said with a hearing aid
Unable to hear what was said even with a hearing aid
Unable to hear what was said, but did not wear a hearing aid
Unable to hear at all
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4. Which one of the following best describes your usual ability to hear what was said in a
conversation with one other person in a quiet room?
Able to hear what was said without a hearing aid
Able to hear what was said with a hearing aid
Unable to hear what was said even with a hearing aid
Unable to hear what was said, but did not wear a hearing aid
Unable to hear at all
5. Which one of the following best describes your usual ability to be understood when speaking
your own language with people who do not know you?
Able to be understood completely
Able to be understood partially
Unable to be understood
Unable to speak at all
6. Which one of the following best describes your usual ability to be understood when speaking
with people who know you well?
Able to be understood completely
Able to be understood partially
Unable to be understood
Unable to speak at all
7. Which one of the following best describes how you usually feel?
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8. Which one of the following best describes your usual level of pain and discomfort?
Free of pain and discomfort
Mild to moderate pain or discomfort that prevented no activities
Moderate pain or discomfort that prevented some activities
Moderate to severe pain or discomfort that prevented some activities
Severe pain or discomfort that prevented most activities
9. Which one of the following best describes your usual ability to walk?
(Note: Walking equipment refers to mechanical supports such as braces, cane, crutches, or a walker.)
Able to walk around the neighbourhood without difficulty, and without walking
equipment
Able to walk around the neighbourhood with difficulty, but did not require walking
equipment or the help of another person
Able to walk around the neighbourhood with walking equipment, but without the
help of another person
Able to walk only short distances with walking equipment, and required a wheel-
chair to get around the neighbourhood
Unable to walk alone, even with walking equipment. Able to walk short distances
with the help of another person, and required a wheelchair to get around the
neighbourhood
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10. Which one of the following best describes your usual ability to use your hands & fingers?
(Note: Special tools refers to hooks for buttoning clothes, gripping devices for opening jars or lifting small
items, and other devices to compensate for limitations of hands or fingers.)
Full use of two hands and ten fingers
Limitations in the use of hands or fingers, but did not require special tools or the
help of another person
Limitations in the use of hands or fingers, independent use of special tools (did
not require the help of another person)
Limitations in the use of hands or fingers, required the help of another person for
some tasks (not independent even with the use of special tools)
Limitations in the use of hands or fingers, required the help of another person for
most tasks (not independent even with the use of special tools)
Limitations in the use of hands or fingers, required the help of another person for
all tasks (not independent even with use of special tools)
11. Which one of the following best describes your usual ability to remember things?
Able to remember most things
Somewhat forgetful
Very forgetful
Unable to remember anything at all
12. Which one of the following best describes your usual ability to think & solve day to day problems?
Able to think clearly and solve day to day problems
Had a little difficulty when trying to think and solve day to day problems
Had some difficulty when trying to think and solve day to day problems
Had great difficulty when trying to think and solve day to day problems
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13. Which one of the following best describes your usual ability to perform basic activities?
Eat, bathe, dress and use the toilet normally
Eat, bathe, dress or use the toilet independently with difficulty
Required mechanical equipment to eat, bathe, dress or use the toilet
independently
Required the help of another person to eat, bathe, dress or use the toilet
14. Which one of the following best describes how you usually feel?
Generally happy and free from worry
Occasionally fretful, angry, irritable, anxious, or depressed
Often fretful, angry, irritable, anxious or depressed
Almost always fretful, angry, irritable, anxious or depressed
Extremely fretful, angry, irritable, anxious or depressed; to the point of needing
professional help
15. Which one of the following best describes your usual level of pain or discomfort?
Free of pain and discomfort
Occasional pain or discomfort. Discomfort relieved by non-prescription drugs or
self-control activity without disruption of normal activities
Frequent pain or discomfort. Discomfort relieved by oral medicines with
occasional disruption of normal activities
Frequent pain or discomfort, frequent disruption of normal activities. Discomfort
required prescription narcotics for relief
















DOI: 10.3310/hta19550 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 55
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Williams et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
145
Baseline CRF Version 1.0 24.9.2012






17. How did you complete the questionnaire? Please select the one answer that best describes your
situation.
By myself, the patient/subject, without any help from anyone else
By myself, the patient/subject, except someone else circled the answers
on the questionnaire form for me
By myself, the patient/subject, but with the help of someone else
This questionnaire was completed by a family member, without help from
the subject/patient
This questionnaire was completed by a nurse or other health professional,
without help from the subject or patient
Please specify type of health professional:
This questionnaire was completed by another person, without help from
the subject/patient
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Section 9
This section asks about any health or social care you have accessed in the last 3 months.
Have you used or had contact with any of the following community based health or social care
services in the last 3 months? Yes
No
If yes, please complete the table below:
Community based health or social care services
Used or had contact with in the
last 3 months (please place a X
in the box)?
Number of times
in the last 3
months
GP (family doctor), surgery visit Yes No
GP (family doctor), home visit Yes No
GP (family doctor), phone/email Yes No
Practice or district nurse Yes No
Physiotherapist Yes No
Occupational therapist Yes No
Orthotist Yes No
Social worker Yes No
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2. Have you stayed overnight in an NHS hospital in the last 3 months? Yes
No
If yes, please complete the table below:
3. Have you visited an NHS hospital as an outpatient in the last 3 months? Yes
No





How many nights did
you stay?
Reason for stay:
(e.g. to have an op-
eration)




(please place a X in the box)
Name of hospital Number of visits inthe last 3 months
Orthopaedic/spinal clinic Yes No
Paediatric clinic Yes No
Emergency department Yes No
Physiotherapy department Yes No
Orthotics/bracing department
Yes No
Other department Yes No
Please specify:
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4. Have you had any tests or investigations at an NHS hospital in the last 3 months?
Yes No
If yes, please complete the table below:
5. Have you been prescribed any medicines (e.g. painkillers such as ibuprofen or paracetamol) by
the by the NHS in the last three months?
Yes No
If yes, please provide details:




Blood Test Yes No
Other tests or investigations Yes No
Please specify:
Other tests or investigations Yes No
Please specify:
Medicine prescribed Number of times it was pre-
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6. Have you been provided with any equipment (e.g. brace or special chair) by the NHS in the last three
months?
Yes No
If yes, please provide details:
7. Have your parents paid for any private healthcare (e.g. consultation with private
orthopaedic consultant) because of your health in the last 3 months?
Yes No
If yes, please provide details.
Type of private healthcare
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8. Have your parents paid for any medicines (e.g. painkillers such as ibuprofen or paracetamol) be-
cause of your health in the in the last three months?
Yes No
If yes, please provide details:
9. Have your parents paid for any special equipment (e.g. brace or special chair) because of your health
in the last three months?
Yes No
If yes, please provide details:
Type of medicine privately paid for
(e.g. paracetamol)
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Section 10
This section asks about education and employment
If yes, then please complete questions 2- 4. If no, please proceed to Question 5.
2. What year are you in at school or college? ___________________________________________
3. Have you used any additional educational services because of problems with your health in the
last 3 months? Yes No
If yes, please provide details.
1. Are you in full-time education? Yes No
Additional education services Number of times in the last 3 months
Contacts with school nurse Yes
No
Contacts with school counselor Yes
No
Extra help in school (mentor, teaching
assistant) Yes
No
Total number of hours week:
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4. Have you been off school because you were sick in the last 3 months?
Yes No
If yes, how long were you off school for? Total number of days ____________
Proceed to question 7 below.
5. If you are not in full-time education, which of these best describes your situation?
6. Have you been off work because you were sick in the last 3 months? Yes No
If yes, how long were you off work for? Total number of days_____________
Have you lost any earnings from your job due to sickness? Yes No
If yes, please estimate the amount lost in the last 3 months (to the nearest pound) £______
7. Do you have a job at the weekend and/or in the holidays? Yes No
If yes, have you been off sick in the last 3 months from this job? Yes No
If yes, how long were you off work for? Total number of days_____________
Have you lost any earnings from your job due to sickness? Yes No
If yes, please estimate the amount lost in the last 3 months (to the nearest pound) £______
Activity during the day
Place an X in the box
that best describes
your situation
In an apprenticeship (e.g to be a plumber, hair-dresser, etc.)
or government supported training
Employee/Self-employed
Employee on sick leave
Unpaid employment (e.g. voluntary job)
Unemployed
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Section 11
This section is for your parent to complete
1. What is your relationship to the Young Person? (e.g. mother) ______________________








If unemployed: month/year last in paid employment _ _ / _ _
m m y y
If employed: Hours worked per week (on average) _ _ _ _ _
3. What is your annual income? (Please place an X in the box that best applies to you).
Up to £5,199
£5,200 up to £10,399
£10,400 up to £15,599
£15,600 up to 20,799
£20,800 up to 25,999
£26,000 up to £31,199
£31,200 up to £36,399
£36,400 up to £51,599
£52,000 and above
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4. How many days have you been absent from work in
the last 3 months? _ _ _ _ _
Of these, how many were due to your child’s
health? _ _ _ _ _
5. Has your child’s health affected your working ability? Yes No
If yes: How many hours less have you worked per
week due to your child’s health?
_ _ _ _ _








If unemployed: month/year last in paid employment
_ _ / _ _
m m y y









DOI: 10.3310/hta19550 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 55
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Williams et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
155
Baseline CRF Version 1.0 24.9.2012
8. How many days have they been absent from work in
the last 3 months? _ _ _ _ _ _ _ _
Of these, how many were due to your child’s health? _ _ _ _ _ _ _ _
9. Has your child’s health affected their working ability? Yes No
If yes: How many hours less have they worked per
week due to your child’s health? _ _ _ _ _ _ _ _
7. What is your partner’s annual income?
Up to £5,199
£5,200 up to £10,399
£10,400 up to £15,599
£15,600 up to 20,799
£20,800 up to 25,999
£26,000 up to £31,199
£31,200 up to £36,399
£36,400 up to £51,599
£52,000 and above













NIHR Journals Library www.journalslibrary.nihr.ac.uk
156
Baseline CRF Version 1.0 24.9.2012
If yes, please provide details:
11. In the last 3 months, have you incurred any other additional expenditure due to your child’s health?
Yes No
If yes, please record any additional expenditures incurred over the last 3 months
10. Did you spend any money on travel to access health
services or visit the hospital as a result of your child’s
health in the last 3 months?
Yes No






Type of additional expenditure
(e,g, exercise equipment or special clothing)
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That is the end of this questionnaire.
Please check that you have completed all sections and
return your completed questionnaire to the research clinician.
You will be asked to complete another questionnaire in approximately 6 months.
Thank you very much for your time.
APPENDIX 2
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Baseline Assessment Form 
 
 
If you need to get in touch with the ACTIvATeS Trial research team, please contact: 
 
ACTIvATeS Trial team 
Warwick Clinical Trials Unit 
University of Warwick 





Phone: 024 765 74648 
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Section 1: This section relates to information about the participant provided from x-ray that you 
will need to collect prior to the assessment appointment.  
Please ensure you have entered the participant’s ID number on the front cover of this 
form. 
 2. Curve characteristics  
 3. Skeletal maturity 
Please circle the number that indicates the Risser sign for this patient (from x-ray report). 
0 1 2 3 4 5 
 1. Date of x-ray           
D D  M M  Y Y Y Y 
Type of curve 
(Place an X in the appropriate 
answer) 
Apex of curve 





( = left 
 ) = right  
Single                  □1       








    
Curve balance 
(Central Sacral Vertebral Line) 
Coronal plane 
distance from S1 to plumb line     
C7 plumbline le = L 
C7 plumbline right of S1 = R 




distance from S1 to plumb line 
C7 plumbline anterior to S1   +ve 
C7 plumbline posterior to S1  -ve 
+ / - 
(please circle) 
                   
mm 
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Section 3: Line bisection test 
Section 2:  This section is to ensure the research team have sufficient details about the        
assessment that you are performing.  
1. Date you are completing this assessment: 
          
D D  M M  Y Y Y Y 
4. Research clinician’s name: 
      
3. Centre: 
      
2. Time that you began completing this 
assessment (24 hour clock): 
      
 H H M M  
Equipment: 
g example - labelled in order of ) 
Pen 




- one using 3 sets of straight lines 
and the other using 1 line on a drawing of a body  
ch sheet. Place one sh  
remove it before placing the next one. The photos below illustr  - in reality,  
only one sh   
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:  
Straight line  
“I am going to put a sheet of paper in front of you with 3 lines on it. I want you to draw a line where you 
think the middle of each line is. Try to be as exact as possible” 
 
se mark the lines with the sh - do not move it from where I put it.” 
 
Body line 
“I am going to put a sheet of paper in front of you with 1 line on it. I want you to draw a line where you 
think the middle of the line is. Try to be as exact as possible” 
 
se mark the lines with the sh - do not move it from where I put it.” 
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Section 4: Physical details 
 
 1. Height and weight 
Standing 
height 
cm  Weight kg 
     
Sitting height cm  If possible use the same          
stadiometer, scales and chair 
each time Chair height 
(floor to seat) 
cm  
 2. Balance - Timed dynamic standing balance test 
Test legs alternately (R - L - R - L - R - L) with a 15 second rest in between each leg to   
reduce fa e. 
 






 M  S S   
Trial 
1 
 :    15 second 
rest 
 :    15 second 
rest 
 
     
 




 :    15 second 
rest 
 :    15 second 
rest 
 
     
 




 :    15 second 
rest 
 :    Finish 
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Section 5: Laterality discrimination (Recognise programme) 
Equipment: 
Computer with internet access 
Set up: 
  
1)  Connect to the  internet and navigate to the NOI Recognise website (www.noigroup.com/recognise). 
2)  Login using 3-digit pa pant ID number (e.g. ) 
 Enter password (‘peter’) 
 Enter ‘PH1250’ in ‘Connect with a clinician’ box. 
3)  Click ‘/connect’ to confirm clinician. Click on recognise’ in menu top right of screen. 
4)  Choos fer to manual for full details.               
 ided over leaf. 
APPENDIX 2
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Instructions: 
Hand test - Left or Right hand 
“When you start the programme, there will be a series of images of the hand in different positions. 
I want you to try and guess whether it is the left or the right hand.“ 
“Press the ‘a’ or ‘d’ key (or use arrow keys) on the keyboard to make your choice as quickly as 
possible. You only get one chance for each picture. The computer will tell you at the end how 
many you got correct. It will also time you to see how long it takes to  make your decision. Try to 
do the test as quickly and accurately as possible.” 
“Follow the instructions on the screen.” 
Trunk Test - moving towards the Left or Right 
“When you start the programme, there will be a series of images of the trunk in different positions. 
I want you to try and guess in which direction the body is moving - to the left or to the right.  
“Press the ‘a’ or ‘d’ key (or use arrow keys) on the keyboard to make your choice as quickly as 
possible. You only get one chance for each picture. The computer will tell you at the end how 
many you got correct. It will also time you to see how long it takes to  make your decision. Try to 
do the test as quickly and accurately as possible.” 
“Follow the instructions on the screen.” 
       1. Back 
       2.  Hands 
Test order 
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Eyeliner pencil or similar (to mark measuring point) 
Set up: 
1) Patient sitting on stool or bed (no back or arm rest) with feet flat on floor and arms crossed 
across chest so fingers are touching opposite shoulders.  
2) Mark measuring position on skin at C7/T1 (see skin marking protocol for locating this point). 
Draw a line perpendicular to the spine through this point. You will use this to align the incli-
nometer when measuring.   
3) Place blindfold goggles on patient and ensure they cannot see. 
Procedure:  
Do a practice to familiarise the patient with the test procedure. 
Maximum Side Flexion 
1) Ask patient to sit in upright position facing straight ahead with arms crossed over chest. 
Place the inclinometer against the skin marker at C7 and ‘zero’ the device.  
2) Ask the patient to bend to one side as far as possible while keeping their legs and hips still. 
Measure the angle and record to nearest degree. 
1/2 side flexion 
1) Instruct patient as to the testing procedure (i.e. attempting to match 1/2 way position). 
2) Use the same setup as previously. 
3) In upright position, place the device and zero it.  
4) Ask patient to bend sideways slowly to what they consider to be 1/2 of their full side flexion 
ROM.  Ask the patient to hold this position and to ‘memorise’ it. Measure the angle to the 
nearest degree and record it. The aim is to return to this 1/2 way position.  
5) Return to start position.  
6) Ask patient to return to their ‘1/2 way’ position. Re-measure and record the angle on the  
display.  
7) Repeat this 3 times for that side.  
 
Repeat the above procedures for the other side. The actual order of testing has been 
randomised (see results table).  
APPENDIX 2
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Instructions: 
Max ROM 
“Sit comfortably with your arms across your chest like this. I will put a blindfold over your eyes so 
you can’t see and then ask you to bend sideways like this. ” 
“To start, you need to face straight ahead and sit comfortably - this is your start position. When I 
say go back to the start, this is the position you need to return to.” 
“I will ask you to bend to the side as far as you can and then return to sitting straight. I will be 
looking at the device and writing down how far you bend. To give me time to write them down, 
you need to stay in the position until I say.” 
“Bend your head and body together as far to the [L/R] as possible - hold that position. Return to 
the start position.” 
1/2 ROM 
“Now bend your body to the [L/R] to a point you think is 1/2 way between the start position and 
the furthest you can go - hold that position. I want you to memorise this position because I am 
going to ask you to repeat it.”  
“Return to the start position - now try and go back to the 1/2 way position again.” 
1. mark the position of C7. 2. place the device on the 
line & zero inclinometer. 
3. measure & record the angle at 
either full or 1/2 side flexion. 
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Please ‘zero’ 
the device in 
neutral.  
Max side flexion Le  
degrees   




the device in 
neutral.  
 
1.1 Return to neutral 
 & 








the device in 
neutral.  
 
2.1 Return to neutral 
 & 








the device in 
neutral.  
 
3.1 Return to neutral 
 & 
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Max Right 
Please ‘zero’ 
the device in 
neutral.  
Max side flexion Right 
degrees   




the device in 
neutral.  
1/2 Right 
1.1 Return to neutral 
 & 








the device in 
neutral.  
1/2 Right 
2.1 Return to neutral 
 & 








the device in 
neutral.  
1/2 Right 
3.1 Return to neutral 
 & 
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Remember to mark the points on the back prior to testing in sections 7 & 8. 
See the Skin marking protocol in the manual for full details.  
Apex 
(point 8) 
The apex is defined as the most lateral vertebra of the curve.  
Identify the spinal level that corresponds to this point from the x-ray/
imaging study. 
Using whichever landmark is easiest from the list below, count up or 
down to find this point.  
Remember, there are 5 Lumbar, 12 thoracic & 7 cervical vertebrae. 
C7 = most prominent point at base of neck 
(doesn’t disappear on extension). 
T7 = at same level as bottom point of scapulae 
L4 = at same level (or just above) as line be-
tween both iliac crests. 
S2 = same level as the PSIS (dimples either 
side of base of spine) 
Once identified, mark out the testing points 
using the template. 
Location of apex (point 8) e.g. T4 
to indicate which part of the spine the localisation & 2 point discrimination 
tests occur 
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Section 7: Localisation 
Equipment: 
Monofilament 10g 
Chart showing skin markings 1-15 (use chart appropriate to location of curve apex) 
Set up: 
1) Patient lying face down on plinth with face looking through face hole. Place flat pillow under    
stomach.  
2) Patient´s back marked up as previously described with 15 testing locations. 
Procedure:  
1) Show the patient the chart and give instructions as to what you will be asking them to do 
(i.e. guess which site has been touched). Leave the chart so they can see it throughout test. 
2) As a test, touch each site in turn (1-15) and identify them to the patient. Apply pressure until 
the wire bends for one second. Repeat 3 times in a row. 
3) For actual test, each site will be tested twice in random order. The testing order of sites are 
provided on the result sheet of this form (see next page). 
Measurement: 
Ask the patient to guess the location - record reported location in box under actual location. 
 
Instructions: 
“Look at the chart with all the numbers on it. I am going to tap you 3 times on your back in these  
different places and I want you to try and guess which number it is. Each place will be touched 
more than once. You have only one chance to guess each time - if you are not sure, say the 
number you think is closest to the place where you feel the touch.” 
“I am going to start now - please tell me which location you think they are by saying the number 
from the sheet in front of you.” 
13  15  5  8  1   3  7  12 site 14  11  2  10  9  4  6  
 
says 
12  6  3  14  15  5  8  2  14  12  2  11  9  4  5  
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 2   6   1   14   4   5   9   13   3   7   12   15   8   11   10  
                               
                               
 10   14   6   13   11   8   2   3   15   5   7   12   1   9   4  
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Section 8: Two point discrimination 
Equipment: 
Two-point discriminator tool 
Set up: 
1) Patient lying face down on plinth with face looking through face hole. Place flat pillow under    
stomach.  
2) Patient´s back marked up as previously described using template. 
Procedure:  
1) Show the patient the discriminator tool and give instructions as to what you will be asking 
them to do (i.e. guess whether they are being touched by one or two points). 
2) Do a practice by touching them randomly with one or two points on any part of the arm or 
leg. Apply pressure until the very first blanching of the skin for one second - repeat 3 times. 
Ensure that both points are contacting skin at the same time (NB: the patient is to tell you 
if they feel two points because the points touched at different times). Ask the patient to 
guess by saying ‘one’ or ‘two’ depending on their perception. If they are unsure, you can re-
peat the procedure once.  
3) For actual test, two point discrimination will be conducted at 2 different sites (points 7 & 9). 
The testing order of sites is provided on the result sheet of this form. Test the first site   
completely and then test the   other site. Testing will take place in 5 mm increments         
between 10mm and 100mm. The actual order of testing for each distance is randomised 
(see result sheet).  
5) Trial 1: Ensure the tool is held parallel to the spine. Test each distance at first site in the or-
der given on the result sheet. Record ‘1’ or ‘2’ in the box underneath for Trial 1. As you look 
along the row of results for Trial 1, there should be a pattern of 1s at the beginning of the 
sequence, 2’s at the end of the sequence, and possibly a mix of 1’s and 2s in the middle. 
 Trial 2: Re-measure the values between the last two consecutive 1s and the first 2         
 consecutive 2s inclusive (see example above). Start at the lower end and work up.   
 Trial 3: Repeat same measures as Trial 2 (see example below) but start at the upper end 




“I am going to tap you on your back 3 times with either one or two points on this device. I want 
you to tell me whether it is one or two points. I will repeat this many times. If you are not sure I 
can repeat it.” 
“I am going to start  - please say ’one’ when you feel one point and ‘two’ if you feel two points.” 
1 2 1 2 1 1 2 2 1 2 1 1 1 1 1 1 Trial 1 2 2 2 2 2 2 2 2 
1 2 1 2 1 1 2 2 1 2 1 1 1 1 1 1 Trial 1 2 2 2 2 2 2 2 2 
Trial 2      1 2 2 2 1 1 2 1 2 1 1 2        
Trial 3      2 1 1 2 2 2 2 1 1 2 2 2        
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Section 9: Previous treatment and treatment preferences 
1. Has the participant had any previous treatment for their scoliosis?    Yes 1      No  2



















2. Although the participant and their family are unable to chose which treatment they receive, it is 
useful for us to know if they have a preference for one of the treatments.  
Please complete the table below.  
 
 
Physiotherapy   
Scoliosis specific exercises Please specify which type of scoliosis specific  
exercises : 
Schroth 
SEAS     
ScolioGold Programme (Scoliosis SOS Clinic)  
Does not know  




Other   Please specify:  
Other   Please specify:  
 
Please indicate which treatment 
the participant would prefer to 
receive  
(Place an X in the box )  
Please indicate which treatment 
the parents would prefer their 
child to receive  
(Place an X in the box )  
Physiotherapy advice and 
education session 1 1 
A course of physiotherapy  
2 2 
Equally happy to receive 
either treatment  3 3 
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Please check that all sections have been completed. 
 
Please include a copy of the ISIS scan report when you send this back to the ACTIvATeS 
centre office. 
 





Thank you very much for your time. 
Time that you finished this assessment (24 hour clock): 
      
 H H M M  
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Appendix 3 Six-month case report/record forms












6 mth Participant Questionnaire 
 
 
If you need to get in touch with the ACTIvATeS Trial research team, please contact: 
 
ACTIvATeS Trial team 
Warwick Clinical Trials Unit 
University of Warwick 





Phone: 024 765 74648 








DOI: 10.3310/hta19550 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 55
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Williams et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
177
6mth follow up CRF Version 1.0  31.01.2013   
Please read these instructions before completing the questionnaire: 
 
Thank you for agreeing to take part in this study. The answers you give in this questionnaire will 
help us find out if the treatments you receive are helpful for your scoliosis. 
 
Please answer all the questions.  Although it may seem that questions are asked more than 
once, it is still important that you answer every one. We apologise for any repetition but we have 
used specially designed questionnaires and to assess the treatment you are receiving properly 
they need to be answered fully.  
Please follow the instructions for each section carefully. 
 
Most questions request that you place an X in the box provided. If so, please use an X 
rather than a tick, so that we can tell when you really meant to choose a particular box. 
For example in the following question, if your answer ‘yes’, you should place an X firmly in the 
box next to yes. 




Please check that you have completed all sections and 
return your completed questionnaire to the research clinician. 
 
You will be invited to complete another questionnaire in approximately 6 months time. 
Please keep a record of any days off school, and hospital or medical procedures you    
undergo until we see you again. 
 
Please write any notes you have for the research team on the back page. 
 Do you drive a car? 
Yes No 
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Section 1:  
 
This section is to find out some general information about you. Please answer the following questions as 
completely as you can.  
3.  Do you currently wear a brace for your scoliosis? 
 
 
4. Onset of puberty: 
 
Section 2:  
1. In what way has your scoliosis changed in the past 6 months? (Please place a cross in one box)  
1. Date of birth:         2. Female  Male  
      _ _ / _ _ / _ _ _ _      
Girls – have you started your periods? Yes  No  
                                                            If yes, what age: _ _  years old 
Boys – have you noticed any symptoms of puberty (i.e. 
pubic hair, voice changes)? Yes  No  
                                              If yes, what age: _ _  years old 
Vastly improved  
Much improved  
Slightly improved  
No change  
Slightly worsened  
Much worsened  















DOI: 10.3310/hta19550 HEALTH TECHNOLOGY ASSESSMENT 2015 VOL. 19 NO. 55
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Williams et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
179
6mth follow up CRF Version 1.0  31.01.2013   
2. How much benefit or harm have you experienced from the advice or treatment you have received as 






3. How satisfied were you with the advice or treatment that you received as part of the ACTIvATeS 
Trial?  
Substantial benefit  
Moderate benefit  
No benefit or harm  
Moderate harm  
Substantial harm  
Extremely dissatisfied  
Very dissatisfied  
Somewhat dissatisfied  
Neither satisfied nor dissatisfied   
Somewhat satisfied  
Very satisfied  
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4. Are you currently doing any exercises for your scoliosis? 
 
 
5. If yes, how often are you doing these exercises? (please circle the closest answer)  
Daily  3-4 times a week   1-2 times a week   Other: …………………….. 
 




7.  Have you been placed on a waiting list to have surgery for your scoliosis since the last time you 




Yes  go to question 5 
No  go to question 6 
Yes  Please state when:   _ _ / _ _ / _ _ _ _  









1 2 3 4 
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Section 3:  
The following questions ask about the condition of your back and how it affects you. Please place an X in 
the box for the best answer to each question. Please only enter one answer for each question.  
























3. During the past 6 months have you been a very nervous person? 
None of the time 
 
A little of the time 
 
Some of the time 
 
Most of the time 
 
All of the time 
 
4. If you had to spend the rest of your life with your back shape as it is right now, how 
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5. What is your current level of activity? 
Bedridden 
 
Primarily no activity 
 
Light activities and light sports 
 
Moderate activities and moderate sports 
 
Full activities without restriction 
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10. Which of the following best describes the appearance of your trunk; defined as the human body  












11. Which one of the following best describes your pain medication use for back pain? 
None 
 
Non-narcotics weekly or less (e.g., aspirin,     
paracetamol, Ibuprofen)  
Non-narcotics daily 
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13. Have you felt calm and peaceful during the past 6 months? 
All of the time 
 
Most of the time 
 
Some of the time 
 
A little of the time 
 
None of the time 
 
14. Do you feel that your back condition affects your personal relationships? 



















Not at all 
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17. In the last 3 months have you taken any days off of work, including household work, or school     
because of back pain? 
0 days  
1 day  
2 days  
3 days  
4 or more days  





Very often  
19. Do you feel attractive with your current back condition? 
Yes, very  
Yes, somewhat  
Neither attractive nor unattractive  
No, not very much  
No, not at all  
20. Have you been a happy person during the past 6 months? 
None of the time  
A little of the time  
Some of the time  
Most of the time  
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Section 4 
Please look carefully at the following pictures that describe spinal shapes. Please place an X in the box  
below the drawing that looks most like you.  
1. Body curve   
     
     





     






     
4. Head chest hips   
     
     
     
5. Position of head over hips   
     
1 
2 3 4 5 
1 
2 3 4 5 
1 
2 3 4 5 
1 
2 3 4 5 
1 
2 3 4 5 
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6. Shoulder level   
 
  
   
     





     




     
9. Head position   




     
     
10. Spine prominence (bump)   
     
1 
2 3 4 5 
1 
2 3 4 5 
1 
2 3 4 5 
1 
2 3 4 5 
1 
2 3 4 5 
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Please tell us how well the following statements apply to you. Please mark the box with an X that most 
applies to you.   










11. I want to be more even.      
12. I want to look better in clothes.      
13. I want to have more even hips.      
14. I want to have a more even waist.      
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
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1. I am aware of my overall body posture.      
2. I am aware of how far I am bending over 
when I have to bend to do something.      
3. I am aware of strain in my muscles.      
4. I can provide definite information regarding 
the specific location and severity of pain/
discomfort in my body when the doctor asks 
me what symptoms I am having.  
     
5. I can exert the correct amount of force/
pressure required to do a task even without 
thinking about it. 
     
6. I am sensitive to changes in the position of 
my legs even without looking at them.      
7. I can touch my nose with my index fingers, 
even with my eyes closed.      
8. I can tell when I should stop doing some-
thing (e.g. lifting) before it causes me pain or 
injury. 
     
9. I can tell where my hands are located  
without even looking at them.      
10. I can tell how tired I will be after a task 
when I first start doing it.       
11. I can feel even the slightest touch (e.g. a 
small raindrop or an ant crawling) on my skin.      
12. I know my own strength.      
Section 5 
Listed below are a number of statements related to a variety of normal kinds of feelings and bodily 
reactions. Read each item and decide how well the statement reflects you personally. It’s best to go with 
your first judgement and not to spend too long thinking about any one question. 
Place a ‘X’ in the box that most applies to you. 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
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1. During the last week was it easy or hard for you to: 
  Easy A little 
hard 
Very hard Can’t do 
at all 
Lift heavy books?     
Pour a 2 litre bottle of milk?     
Open a jar that has been opened before?     
Use a fork and spoon?     
Comb your hair?     
Button buttons?     
Put on your coat?     
Write with a pencil?     
2. On average, over the last 12 months, how often did you miss school because of your health? 
Rarely 
 
Once a month 
 
Two or three times a month 
 
Once a week 
 
More than once a week 
 




Some kind of problems can make it hard to do many activities, such as eating, bathing, school work, and 
playing with friends. We would like to find out how you are doing. Please answer all questions by writing 
an X in the box that most applies to you.  
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
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3. During the last week how happy have you been with: 
  Very happy Somewhat 
happy 




How you look?      
Your body?      
What clothes or shoes you can 
wear?      
Your ability to do the same 
things your friends do?      
Your health in general?      
4. During the last week, how much of the time 
  Most of the 
time 
Some of the 
time 
A little of the 
time 
None of the 
time 
Did you feel sick and tired? 
    
Were you full of pep and energy? 
    
Did pain or discomfort interfere with your 
activities?     
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 
1 2 3 4 
1 2 3 4 
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5. During the last week has it been easy or hard for you to: 
  Easy A little hard Very hard Can’t do at all 
Run short distances?     
Ride a bike?     
Climb three flights of stairs?     
Climb one flight of stairs?     
Walk more than a mile?     
Walk three blocks ?       
Walk one block ?      
Get on and off a bus?     
6. How often do you need help from another person for walking and climbing? 
Never Sometimes About half the time Often All the time 
     
7. How often do you use assistive devices (such as braces, crutches, or wheelchair) for walking and 
climbing? 
Never Sometimes About half the time Often All the time 
     
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 5 
1 2 3 4 5 
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8. During the last week has it been easy or hard for you to: 
  Easy A little hard Very hard Can’t do 
at all 
Stand while washing your hands and face at a sink?     
Sit in a regular chair without holding on?     
Get on and off a toilet or chair?     
Get in and out of bed?     
Turn door knobs?     
Bend over from a standing position and pick up     
something off the floor? 
    
9. How often do you need help from another person for sitting and standing? (Cross (x) one box.) 
Never Sometimes About half the time Often All the time 
     
10. How often do you use assistive devices (such as braces, crutches, or wheelchair) for sitting and 
standing? 
Never Sometimes About half the time Often All the time 
     
1 2 3 4 
1 2 3 4 5 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 5 
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4 3 2 1 
4 











11. Can you participate in recreational outdoor activities with other kids the same age? (For example: 
cycling, skating, hiking, jogging) 
Yes, easily Yes, but a little hard Yes, but very hard No 
    





Doctor or parent Instructions? 
 
Fear the other kids won’t like you? 
 
Dislike of games or sports? 
 
Activity not in season? 
 





Doctor or parent Instructions? 
 
Fear the other kids won’t like you? 
 
Dislike of recreational outdoor activities? 
 
Activity not in season? 
 
12. Can you participate in games or sports with other kids the same age? (For example: tag, basketball, 
rounders, football, catch, skipping, touch rugby, hop scotch) 
Yes, easily Yes, but a little hard Yes, but very hard No 
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13. Can you participate in competitive level sports with other kids the same age? (For example: 
hockey, basketball, soccer, rugby, baseball, swimming, running [track or cross country], gym-
nastics, or dance) 
Yes, easily Yes, but a little hard Yes, but very hard No 
    





Doctor or parent Instructions? 
 
Fear the other kids won’t like you? 
 
Dislike of competitive level sports? 
 
Activity not in season? 
 
3 2 1 
14. How often in the last week did you get together and do things with friends? 
Often Sometimes Never or rarely 
   
If you answered “sometimes” or “never or rarely” to Question 14 above, was your activity limited by: 





Doctor or parent Instructions? 
 
Fear the other kids won’t like you? 
 
Friends not around? 
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15. How often in the last week did you participate in PE or break time? 
Often Sometimes Never or rarely No gym or recess 
    
.  
If you answered “sometimes” or “never or rarely” to Question 15 above, was your activity limited by: 





Doctor or parent Instructions? 
 
Fear the other kids won’t like you? 
 
Dislike of PE or break time? 
 
School not in session? 
 
I don’t attend school? 
 
17. How much pain have you had during the last week? (Cross (x) one box.) 
None Very mild Mild Moderate Severe Very severe 
      
16. Is it easy or hard for you to make friends with kids your own age? 
Usually easy Sometimes easy Sometimes hard Usually hard 
    
3 2 1 4 
3 2 1 4 
3 2 1 4 5 6 
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18. During the last week, how much did pain interfere with your normal activities (Including at 
home, outside of the home, and at school)? (Cross (x) one box.) 
Not at all A little bit Moderately Quite a bit Extremely 
     
20. If you had to spend the rest of your life with your bone and muscle condition as it is right now, 
how would you feel about it? 
Very satisfied Somewhat satis-fied Neutral 
Somewhat dissat-
isfied Very dissatisfied 
     
19. What expectations do you have for your treatment? As a result of my treatment, I expect: 
  Definitely 
yes 
Probably yes Not sure Probably not Definitely not 
To have pain relief      
To look better      
To feel better      
To feel better about myself      
To sleep more comfortably      
To be able to do activities at 
home      
To be able to do more at 
school      
To be able to do more play or 
recreational activities (biking, 
walking, doing things with 
friends). 
     
To be able to do more sports      
To be free from pain or       
disability as an adult      
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
3 2 1 4 5 
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By placing a X in one box in each group below, please indicate which statements best describe your own 




I have no problems in walking about 
 
I have some problems in walking about 
 
I am confined to bed 
 
Self-care 
I have no problems with self-care 
 
I have some problems washing or dressing myself 
 
I am unable to wash or dress myself 
 
Usual activities (e.g. work, study, housework, family or leisure activities) 
I have no problems with performing my usual activities 
 
I have some problems with performing my usual activities 
 
I am unable to perform my usual activities 
 
Pain/discomfort 
I have no pain or discomfort 
 
I have moderate pain or discomfort 
 
I have extreme pain or discomfort 
 
Anxiety/depression 
I am not anxious or depressed 
 
I am moderately anxious or depressed 
 
I am extremely anxious or depressed 
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  To help people say how good or bad 
a health state is, we have drawn a 
scale (rather like a Thermometer) on 
which the best state you can imagine 
is marked by 100 and the worst state 
you can imagine is marked by 0. 
 
We would like you to indicate on this 
scale how good or bad is your own 
health today, in your opinion. 
 
Please do this by drawing a line from 
the box below, to whichever point on 
the scale indicates how good or bad 
your current health state is today. 
Your own health state 
TODAY 
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This section asks about how your health interferes with your everyday life.  Please read each question 
carefully and place a X in the box of the answer that best describes your level of ability.  You may feel 
that some of these questions are repeating what we have already asked you, or that they do not apply to 
you, but it is important that we ask the same questions of everyone, so we would be very grateful if you 
would answer all the following questions. 
 
 
1. Which one of the following best describes your usual ability to see well enough to read ordinary 
newspaper print? 
Able to see well enough without glasses or contact lenses 
 
Able to see well enough with glasses or contact lenses 
 
Unable to see well enough even with glasses or contact lenses 
 
Unable to see at all 
 
 
2. Which one of the following best describes your usual ability to see well enough to recognise a 
friend on the other side of the street? 
Able to see well enough without glasses or contact lenses 
 
Able to see well enough with glasses or contact lenses 
 
Unable to see well enough even with glasses or contact lenses 
 
Unable to see at all 
 
 
3. Which one of the following best describes your usual ability to hear what was said in a group 
conversation with at least 3 other people? 
Able to hear what was said without a hearing aid 
 
Able to hear what was said with a hearing aid 
 
Unable to hear what was said even with a hearing aid 
 
Unable to hear what was said, but did not wear a hearing aid 
 
Unable to hear at all 
 
APPENDIX 3
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4. Which one of the following best describes your usual ability to hear what was said in a          
conversation with one other person in a quiet room? 
Able to hear what was said without a hearing aid 
 
Able to hear what was said with a hearing aid 
 
Unable to hear what was said even with a hearing aid 
 
Unable to hear what was said, but did not wear a hearing aid 
 
Unable to hear at all 
 
 
5. Which one of the following best describes your usual ability to be understood when speaking 
your own language with people who do not know you? 
Able to be understood completely 
 
Able to be understood partially 
 
Unable to be understood 
 
Unable to speak at all 
 
 
6. Which one of the following best describes your usual ability to be understood when speaking 
with people who know you well? 
Able to be understood completely 
 
Able to be understood partially 
 
Unable to be understood 
 
Unable to speak at all 
 
 
7. Which one of the following best describes how you usually feel? 
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8. Which one of the following best describes your usual level of pain and discomfort? 
Free of pain and discomfort 
 
Mild to moderate pain or discomfort that prevented no activities 
 
Moderate pain or discomfort that prevented some activities 
 
Moderate to severe pain or discomfort that prevented some activities 
 
Severe pain or discomfort that prevented most activities 
 
 
9. Which one of the following best describes your usual ability to walk? 
(Note: Walking equipment refers to mechanical supports such as braces, cane, crutches, or a walker.) 
Able to walk around the neighbourhood without difficulty, and without walking 
equipment  
Able to walk around the neighbourhood with difficulty, but did not require walking 
equipment or the help of another person  
Able to walk around the neighbourhood with walking equipment, but without the 
help of another person  
Able to walk only short distances with walking equipment, and required a wheel-
chair to get around the neighbourhood  
Unable to walk alone, even with walking equipment.  Able to walk short distances 
with the help of another person, and required a wheelchair to get around the   
neighbourhood 
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10. Which one of the following best describes your usual ability to use your hands & fingers? 
(Note: Special tools refers to hooks for buttoning clothes, gripping devices for opening jars or lifting small 
items, and other devices to compensate for limitations of hands or fingers.) 
Full use of two hands and ten fingers 
   
Limitations in the use of hands or fingers, but did not require special tools or the 
help of another person 
  
 
Limitations in the use of hands or fingers, independent use of special tools (did 
not require the help of another person)  
Limitations in the use of hands or fingers, required the help of another person for 
some tasks (not independent even with the use of special tools)  
Limitations in the use of hands or fingers, required the help of another person for 
most tasks (not independent even with the use of special tools)  
Limitations in the use of hands or fingers, required the help of another person for 
all tasks (not independent even with use of special tools)  
  
11. Which one of the following best describes your usual ability to remember things? 






Unable to remember anything at all 
 
12. Which one of the following best describes your usual ability to think & solve day to day problems? 
Able to think clearly and solve day to day problems 
 
Had a little difficulty when trying to think and solve day to day problems 
 
Had some difficulty when trying to think and solve day to day problems 
 
Had great difficulty when trying to think and solve day to day problems 
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13. Which one of the following best describes your usual ability to perform basic activities? 
Eat, bathe, dress and use the toilet normally 
 
Eat, bathe, dress or use the toilet independently with difficulty 
 
Required mechanical equipment to eat, bathe, dress or use the toilet                  
independently  
Required the help of another person to eat, bathe, dress or use the toilet  
 
  
14. Which one of the following best describes how you usually feel? 
Generally happy and free from worry 
 
Occasionally fretful, angry, irritable, anxious, or depressed 
 
Often fretful, angry, irritable, anxious or depressed 
 
Almost always fretful, angry, irritable, anxious or depressed 
 
Extremely fretful, angry, irritable, anxious or depressed; to the point of needing 
professional help  
  
15. Which one of the following best describes your usual level of pain or discomfort? 
Free of pain and discomfort 
 
Occasional pain or discomfort.  Discomfort relieved by non-prescription drugs or 
self-control activity without disruption of normal activities  
Frequent pain or discomfort.  Discomfort relieved by oral medicines with          
occasional disruption of normal activities  
Frequent pain or discomfort, frequent disruption of normal activities.  Discomfort 
required prescription narcotics for relief  
Severe pain or discomfort. Pain not relieved by drugs and constantly disrupted     
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17. How did you complete the questionnaire? Please select the one answer that best describes your    
situation. 
  
By myself, the patient/subject, without any help from anyone else 
 
By myself, the patient/subject, except someone else circled the answers 
on the questionnaire form for me  
By myself, the patient/subject, but with the help of someone else 
 
This questionnaire was completed by a family member, without help from 
the subject/patient  
This questionnaire was completed by a nurse or other health professional, 
without help from the subject or patient 




This questionnaire was completed by another person, without help from 
the subject/patient 
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Section 9 
 
This section asks about any health or social care you have accessed in the last 6 months. 
 
Have you used or had contact with any of the following community based health or social care 
services in the last 6 months?                                                     Yes  
                                                                                                    No   
If yes, please complete the table below: 
Community based health or social care services 
Used or had contact with in the 
last 6 months (please place a X 
in the box)? 
Number of times in 
the last 6 months 
GP (family doctor), surgery visit Yes No  
  
GP (family doctor), home visit Yes  No  
  
GP (family doctor), phone/email Yes  No  
  
Practice or district nurse Yes  No  
  
Physiotherapist Yes  No  
  
Occupational therapist Yes  No  
  
Orthotist Yes  No  
  
Social worker Yes  No  
  
Any other community based health or social care 
services? 
  
Please specify:    
   
 
 




Please specify:  
  
 
Yes  No  
 
 




Yes  No  
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2. Have you stayed overnight in an NHS hospital in the last 6 months?             Yes  
                                                                                                                             No  












3. Have you visited an NHS hospital as an outpatient in the last 6 months?     Yes  
                                                                                                                             No  
If yes, please complete the table below: 
 
Name of hospital: 
Type of ward: 
(e.g. children’s 
ward) 
How many nights did 
you stay? 
Reason for stay: 
(e.g. to have an    
operation) 
If you had an      
operation please 
state what type: 
  
  
        
  
  
        
          
          
NHS Hospital departments 
(please place a X in the box) 
 Name of hospital Number of visits in the last 6 months 
Orthopaedic/spinal clinic     Yes No  
    
Paediatric clinic                   Yes No  
    
Emergency department       Yes No  
    
Physiotherapy department  Yes No  
    
Orthotics/bracing department 
                                            Ye s No  
    
Other department                Yes No  
  
Please specify:  
  
    
Other department                Yes No  
  
Please specify:  
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4. Have you had any tests or investigations at an NHS hospital in the last 6 months?    
              Yes No                                           




5. Have you been prescribed any medicines (e.g. painkillers such as ibuprofen or paracetamol) by 
the by the NHS in the last 6 months?    
           Yes No                                           




Test or investigations (please place a X in the box) Number of times in the last 6 months 
X-Ray                                                                        Yes No  
  
MRI                                                                           Yes No  
  
CT-Scan                                                                   Yes No  
  
Blood Test                                                                 Yes No  
  
Other tests or investigations                                      Yes No  
Please specify:   
  
Other tests or investigations                                      Yes No  
Please specify:  
  
  
Medicine prescribed Number of times it was prescribed in 
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6. Have you been provided with any equipment (e.g. brace or special chair) by the NHS in the last 6 
months?  
 
                                                                                                                             Yes No                          
If yes, please provide details:                                    
 
 
7. Have your parents paid for any private healthcare (e.g. consultation with private             
orthopaedic consultant) because of your health in the last 6 months?   
                                                                                                                            Yes No                       





Type of private healthcare 
(e.g. visit to a spinal surgeon or physiotherapy 
treatment) 
Number of 
visits in the 
last 6 
months 
Total cost paid 
by your parents 
Total cost paid 
by medical     
insurance 
1.       
2.       
3.       
4.       
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8. Have your parents paid for any medicines (e.g. painkillers such as ibuprofen or paracetamol)   
because of your health in the in the last 6 months?   
                                                                                                             Yes No                             





9. Have your parents paid for any special equipment (e.g. brace or special chair) because of your health 
in the last 6 months? 
                                                                                                                             Yes No    





Type of medicine privately paid for 
(e.g. paracetamol) 








 4.   
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Section 10 
 
This section asks about education and employment 
 
 
          
If yes, then please complete questions 2- 4. If no, please proceed to Question 5.  
 
2. What year are you in at school or college? ___________________________________________ 
 
3. Have you used any additional educational services because of problems with your health in the 
last 6 months?                                                                              Yes No  
 





1. Are you in full-time education? Yes No  
Additional education services   Number of times in the last 6 months 
Contacts with school nurse               Yes  
                                 No  
  
  
Contacts with school counselor         Yes  
                                 No  
  
Extra help in school (mentor, teaching      
assistant)                                           Yes  
                                 No  
  
 Total number of hours week: 
  
 Any other additional educational services 
                                                          Yes  
                                 No  
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4. Have you been off school because you were sick in the last 6 months? 
                                               
                                                                                                                 Yes No  
 
If yes, how long were you off school for?            Total number of days ____________ 
 
Proceed to question 7.  
 




6. Have you been off work because you were sick in the last 6 months?     Yes No  
If yes, how long were you off work for?                         Total number of days_____________ 
Have you lost any earnings from your job due to sickness?                     Yes No  
 
If yes, please estimate the amount lost in the last 6 months (to the nearest pound) £_____ _ 
 
 
7. Do you have a job at the weekend and/or in the holidays?                       Yes No  
If yes, have you been off sick in the last 6 months from this job?              Yes No  
If yes, how long were you off work for?                         Total number of days_____________ 
Have you lost any earnings from your job due to sickness?                      Yes No  
If yes, please estimate the amount lost in the last 6 months (to the nearest pound) £_____ _ 
Activity during the day Place an X in the box that 
best describes your situation 
In an apprenticeship (e.g to be a plumber, hair-dresser, etc.)          
or government supported training   
Employee/Self-employed   
Employee on sick leave   
Unpaid employment (e.g. voluntary job)   
Unemployed   
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Section 11 
 







1. What is your relationship with the Young Person?  __________________   
















If unemployed: month/year last in paid employment _ _ / _ _  
  m m   y y  
If employed: Hours worked per week (on average) _ _ _ _ _  
3. What is your annual income? (Please place an X in the box that best applies to you). 
Up to £5,199 
 
£5,200 up to £10,399 
 
£10,400 up to £15,599 
 
£15,600 up to 20,799 
 
£20,800 up to 25,999 
 
£26,000 up to £31,199 
 
£31,200 up to £36,399 
 
£36,400 up to £51,599 
 
£52,000 and above  
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4. How many days have you been absent from work in 
the last 6 months?   _ _ _ _ _  
Of these, how many were due to your child’s 
health?   _ _ _ _ _  
5. Has your child’s health affected your working ability?  Yes  No  
  
If yes: How many hours less have you worked per 
week due to your child’s health? 
 
  _ _ _ _ _  















If unemployed: month/year last in paid employment 
 
 
_ _ / _ _  
m m   y y  
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8. How many days have they been absent from work in 
the last 6 months? _ _ _ _ _ _ _ _  
Of these, how many were due to your child’s health? _ _ _ _ _ _ _ _  
9. Has your child’s health affected their working ability? Yes  No  
If yes: How many hours less have you worked per 
week due to your child’s health? _ _ _ _ _ _ _ _  
7. What is your partner’s annual income?  
Up to £5,199 
 
£5,200 up to £10,399 
 
£10,400 up to £15,599 
 
£15,600 up to 20,799 
 
£20,800 up to 25,999 
 
£26,000 up to £31,199 
 
£31,200 up to £36,399 
 
£36,400 up to £51,599 
 
£52,000 and above  
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If yes, please provide details: 
   
11. In the last 6 months, have you incurred any other additional expenditure due to your child’s health?  
                                                                                                                        Yes     No  
                                        








10. Did you spend any money on travel to access health      
services or visit the hospital as a result of your child’s 
health in the last 6 months? 
  
  
Yes     No  
  
Total cost in the last 6 months (£) 
  
Car park fees    
Petrol/fuel costs    
Public transport fares    
Taxi fares    




Type of additional expenditure 
(e,g, exercise equipment or special clothing) 
Total cost in the last 6 months (£) 
1.   
2.   
3.   
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Are you happy for the Research Clinician to repeat the physical tests that you did on your 
first visit? (e.g. balance, weight , height etc) 
 Yes No             
 
                         
That is the end of this questionnaire. 
 
Please check that you have completed all sections and 
return your completed questionnaire to the research clinician. 
 
You will be asked to complete another questionnaire in approximately 6 months.   
 
1 2 
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6 mth Followup Assessment Form 
 
 
If you need to get in touch with the ACTIvATeS Trial research team, please contact: 
 
ACTIvATeS Trial team 
Warwick Clinical Trials Unit 
University of Warwick 














NIHR Journals Library www.journalslibrary.nihr.ac.uk
220
6mth followup Assessment form v1.0 22.11.2012                                             ISRCTN90480705 
Section 1: This section relates to information about the participant provided from x-ray that you 
will need to collect prior to the assessment appointment.  
Please ensure you have entered the participant’s ID number on the front cover of this 
form. 
 2. Curve characteristics  
 3. Skeletal maturity 
Please circle the number that indicates the Risser sign for this patient (from x-ray report). 
0 1 2 3 4 5 
 1. Date of x-ray 
          
D D  M M  Y Y Y Y 
Type of curve 
(Place an X in the appropriate 
answer) 
Apex of curve 





( = left 
 ) = right  
Single                  □1       








    
Curve balance 
(Central Sacral Vertebral Line) 
Coronal plane 
distance from S1 to plumb line     
C7 plumbline le = L 
C7 plumbline right of S1 = R 




distance from S1 to plumb line 
C7 plumbline anterior to S1   +ve 
C7 plumbline posterior to S1  -ve 
+ / - 
(please circle) 
                   
mm 
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Section 3: Line bisection test 
Section 2:  This section is to ensure the research team have sufficient details about the        
assessment that you are performing.  
1. Date you are completing this assessment: 
          
D D  M M  Y Y Y Y 
4. Research clinician’s name: 
      
3. Centre: 
      
2. Time that you began completing this 
assessment (24 hour clock): 
      
 H H M M  
Equipment: 
g example - labelled in order of ) 
Pen 




- one using 3 sets of straight lines 
and the other using 1 line on a drawing of a body  
ch sheet. Place one sh  
remove it before placing the next one. The photos below illustr  - in reality,  
only one sh   
APPENDIX 3
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:  
Straight line  
“I am going to put a sheet of paper in front of you with 3 lines on it. I want you to draw a line where you 
think the middle of each line is. Try to be as exact as possible” 
 
se mark the lines with the sh - do not move it from where I put it.” 
 
Body line 
“I am going to put a sheet of paper in front of you with 1 line on it. I want you to draw a line where you 
think the middle of the line is. Try to be as exact as possible” 
 
se mark the lines with the sh - do not move it from where I put it.” 
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Section 4: Physical details 
 
 1. Height and weight 
Standing 
height 
cm  Weight kg 
     
Sitting height cm  If possible use the same          
stadiometer, scales and chair 
each time Chair height 
(floor to seat) 
cm  
 2. Balance - Timed dynamic standing balance test 
Test legs alternately (R - L - R - L - R - L) with a 15 second rest in between each leg to   
reduce fa e. 
 






 M  S S   
Trial 
1 
 :    15 second 
rest 
 :    15 second 
rest 
 
     
 




 :    15 second 
rest 
 :    15 second 
rest 
 
     
 




 :    15 second 
rest 
 :    Finish 
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Section 5: Laterality discrimination (Recognise programme) 
Equipment: 
Computer with internet access 
Set up: 
  
1)  Connect to the  internet and navigate to the NOI Recognise website (www.noigroup.com/recognise). 
2)  Login using 3-digit pa pant ID number (e.g. ) 
 Enter password (‘peter’) 
 Enter ‘PH1250’ in ‘Connect with a clinician’ box. 
3)  Click ‘/connect’ to confirm clinician. Click on recognise’ in menu top right of screen. 
4)  Choos fer to manual for full details.               
 ided over leaf. 
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Instructions: 
Hand test - Left or Right hand 
“When you start the programme, there will be a series of images of the hand in different positions. 
I want you to try and guess whether it is the left or the right hand.“ 
“Press the ‘a’ or ‘d’ key (or use arrow keys) on the keyboard to make your choice as quickly as 
possible. You only get one chance for each picture. The computer will tell you at the end how 
many you got correct. It will also time you to see how long it takes to  make your decision. Try to 
do the test as quickly and accurately as possible.” 
“Follow the instructions on the screen.” 
Trunk Test - moving towards the Left or Right 
“When you start the programme, there will be a series of images of the trunk in different positions. 
I want you to try and guess in which direction the body is moving - to the left or to the right.  
“Press the ‘a’ or ‘d’ key (or use arrow keys) on the keyboard to make your choice as quickly as 
possible. You only get one chance for each picture. The computer will tell you at the end how 
many you got correct. It will also time you to see how long it takes to  make your decision. Try to 
do the test as quickly and accurately as possible.” 
“Follow the instructions on the screen.” 
       1. Hands 
 
       2.  Back 
Test order 
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Eyeliner pencil or similar (to mark measuring point) 
Set up: 
1) Patient sitting on stool or bed (no back or arm rest) with feet flat on floor and arms crossed 
across chest so fingers are touching opposite shoulders.  
2) Mark measuring position on skin at C7/T1 (see skin marking protocol for locating this point). 
Draw a line perpendicular to the spine through this point. You will use this to align the incli-
nometer when measuring.   
3) Place blindfold goggles on patient and ensure they cannot see. 
Procedure:  
Do a practice to familiarise the patient with the test procedure. 
Maximum Side Flexion 
1) Ask patient to sit in upright position facing straight ahead with arms crossed over chest. 
Place the inclinometer against the skin marker at C7 and ‘zero’ the device.  
2) Ask the patient to bend to one side as far as possible while keeping their legs and hips still. 
Measure the angle and record to nearest degree. 
1/2 side flexion 
1) Instruct patient as to the testing procedure (i.e. attempting to match 1/2 way position). 
2) Use the same setup as previously. 
3) In upright position, place the device and zero it.  
4) Ask patient to bend sideways slowly to what they consider to be 1/2 of their full side flexion 
ROM.  Ask the patient to hold this position and to ‘memorise’ it. Measure the angle to the 
nearest degree and record it. The aim is to return to this 1/2 way position.  
5) Return to start position.  
6) Ask patient to return to their ‘1/2 way’ position. Re-measure and record the angle on the  
display.  
7) Repeat this 3 times for that side.  
 
Repeat the above procedures for the other side. The actual order of testing has been 
randomised (see results table).  
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Instructions: 
Max ROM 
“Sit comfortably with your arms across your chest like this. I will put a blindfold over your eyes so 
you can’t see and then ask you to bend sideways like this. ” 
“To start, you need to face straight ahead and sit comfortably - this is your start position. When I 
say go back to the start, this is the position you need to return to.” 
“I will ask you to bend to the side as far as you can and then return to sitting straight. I will be 
looking at the device and writing down how far you bend. To give me time to write them down, 
you need to stay in the position until I say.” 
“Bend your head and body together as far to the [L/R] as possible - hold that position. Return to 
the start position.” 
1/2 ROM 
“Now bend your body to the [L/R] to a point you think is 1/2 way between the start position and 
the furthest you can go - hold that position. I want you to memorise this position because I am 
going to ask you to repeat it.”  
“Return to the start position - now try and go back to the 1/2 way position again.” 
1. mark the position of C7. 2. place the device on the 
line & zero inclinometer. 
3. measure & record the angle at 
either full or 1/2 side flexion. 
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Max Right 
Please ‘zero’ 
the device in 
neutral.  
Max side flexion Right 
degrees   




the device in 
neutral.  
1/2 Right 
1.1 Return to neutral 
 & 








the device in 
neutral.  
1/2 Right 
2.1 Return to neutral 
 & 








the device in 
neutral.  
1/2 Right 
3.1 Return to neutral 
 & 
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Please ‘zero’ 
the device in 
neutral.  
Max side flexion Le  
degrees   




the device in 
neutral.  
 
1.1 Return to neutral 
 & 








the device in 
neutral.  
 
2.1 Return to neutral 
 & 








the device in 
neutral.  
 
3.1 Return to neutral 
 & 
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Remember to mark the points on the back prior to testing in sections 7 & 8. 
See the Skin marking protocol in the manual for full details.  
Apex 
(point 8) 
The apex is defined as the most lateral vertebra of the curve.  
Identify the spinal level that corresponds to this point from the x-ray/
imaging study. 
Using whichever landmark is easiest from the list below, count up or 
down to find this point.  
Remember, there are 5 Lumbar, 12 thoracic & 7 cervical vertebrae. 
C7 = most prominent point at base of neck 
(doesn’t disappear on extension). 
T7 = at same level as bottom point of scapulae 
L4 = at same level (or just above) as line be-
tween both iliac crests. 
S2 = same level as the PSIS (dimples either 
side of base of spine) 
Once identified, mark out the testing points 
using the template. 
Location of apex (point 8) e.g. T4 
to indicate which part of the spine the localisation & 2 point discrimination 
tests occur 
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Section 7: Two point discrimination 
Equipment: 
Two-point discriminator tool 
Set up: 
1) Patient lying face down on plinth with face looking through face hole. Place flat pillow under    
stomach.  
2) Patient´s back marked up as previously described using template. 
Procedure:  
1) Show the patient the discriminator tool and give instructions as to what you will be asking 
them to do (i.e. guess whether they are being touched by one or two points). 
2) Do a practice by touching them randomly with one or two points on any part of the arm or 
leg. Apply pressure until the very first blanching of the skin for one second - repeat 3 times. 
Ensure that both points are contacting skin at the same time (NB: the patient is to tell you 
if they feel two points because the points touched at different times). Ask the patient to 
guess by saying ‘one’ or ‘two’ depending on their perception. If they are unsure, you can re-
peat the procedure once.  
3) For actual test, two point discrimination will be conducted at 2 different sites (points 7 & 9). 
The testing order of sites is provided on the result sheet of this form. Test the first site   
completely and then test the   other site. Testing will take place in 5 mm increments         
between 10mm and 100mm. The actual order of testing for each distance is randomised 
(see result sheet).  
5) Trial 1: Ensure the tool is held parallel to the spine. Test each distance at first site in the or-
der given on the result sheet. Record ‘1’ or ‘2’ in the box underneath for Trial 1. As you look 
along the row of results for Trial 1, there should be a pattern of 1s at the beginning of the 
sequence, 2’s at the end of the sequence, and possibly a mix of 1’s and 2s in the middle. 
 Trial 2: Re-measure the values between the last two consecutive 1s and the first 2         
 consecutive 2s inclusive (see example above). Start at the lower end and work up.   
 Trial 3: Repeat same measures as Trial 2 (see example below) but start at the upper end 




“I am going to tap you on your back 3 times with either one or two points on this device. I want 
you to tell me whether it is one or two points. I will repeat this many times. If you are not sure I 
can repeat it.” 
“I am going to start  - please say ’one’ when you feel one point and ‘two’ if you feel two points.” 
1 2 1 2 1 1 2 2 1 2 1 1 1 1 1 1 Trial 1 2 2 2 2 2 2 2 2 
1 2 1 2 1 1 2 2 1 2 1 1 1 1 1 1 Trial 1 2 2 2 2 2 2 2 2 
Trial 2      1 2 2 2 1 1 2 1 2 1 1 2        
Trial 3      2 1 1 2 2 2 2 1 1 2 2 2        
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Section 8: Localisation 
Equipment: 
Monofilament 10g 
Chart showing skin markings 1-15 (use chart appropriate to location of curve apex) 
Set up: 
1) Patient lying face down on plinth with face looking through face hole. Place flat pillow under    
stomach.  
2) Patient´s back marked up as previously described with 15 testing locations. 
Procedure:  
1) Show the patient the chart and give instructions as to what you will be asking them to do 
(i.e. guess which site has been touched). Leave the chart so they can see it throughout test. 
2) As a test, touch each site in turn (1-15) and identify them to the patient. Apply pressure until 
the wire bends for one second. Repeat 3 times in a row. 
3) For actual test, each site will be tested twice in random order. The testing order of sites are 
provided on the result sheet of this form (see next page). 
Measurement: 
Ask the patient to guess the location - record reported location in box under actual location. 
 
Instructions: 
“Look at the chart with all the numbers on it. I am going to tap you 3 times on your back in these  
different places and I want you to try and guess which number it is. Each place will be touched 
more than once. You have only one chance to guess each time - if you are not sure, say the 
number you think is closest to the place where you feel the touch.” 
“I am going to start now - please tell me which location you think they are by saying the number 
from the sheet in front of you.” 
13  15  5  8  1   3  7  12 site 14  11  2  10  9  4  6  
 
says 
12  6  3  14  15  5  8  2  14  12  2  11  9  4  5  
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 14  11  8  7  15  5  10  1  2  12  6  4  3  9  13  
                               
                               
 3  11  7  12  5  15  8  9  1  2  14  13  6  10  4  
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Family History 
1) Do any other members of the participant’s family have scoliosis (i.e. formally diagnosed 




If yes, who? (list all that apply) ……………………………...……………………………………………... 
2 
1 
Research Clinician to answer: 
       1) Which type of treatment was received by the participant? (please tick) 
   1 Don’t know go to question 2 
   2 Physiotherapy Education & Advice only (control) 
   3 Scoliosis-specific exercise programme (experimental) 
       Give reasons for your answer (please circle) 
  Patient said 1  Patient implied 2 Change in participants condition 3 
  Other: 4 ................................................................................................................  
       2) If you don’t know, which type of treatment do you think they received? (please tick) 
    1 Physiotherapy Education & Advice only (control) 
    2 Scoliosis-specific exercise programme (experimental) 
Time that you finished this assessment (24 hour clock): 
      
 H H M M  
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Please check that all sections have been completed. 
 
Please include a copy of the ISIS scan report when you send this back to the ACTIvATeS 
centre office. 
 




Thank you very much for your time. 
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Appendix 4 Screenshot of interactive online
exercise calendar
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Appendix 5 Screenshot of online forum
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